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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

LEGEND

CONFIGURATION

1 - E43TzTCzLz8S6IIB 8

ii - E43Tz7CzLz8S6R5IIB 8

Z - CzLz8S 2

ZI - CzLz8SzR 5

ZZ - CzLz8Sz+t r

23 - CzLz8SzR5+t r

30 - CzL28

31 - CzLz8+trI5

3Z - C Z

(_ = Angle of Attack _Deg

= Angle of Roll_Deg

= Angle of Yaw--Deg

Re/in. x 10 -6 = Reynold number per inch

A-49 l(a) nnlnrinrllTI A I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

PLOTS

A) - Model Heat Transfer Data Q vs s/r

B) - Model Heat Transfer Data H;:-"/H;:-" vs s/r
O

C) - Model Heat Transfer Data Q vs s;:-'/r, H::-" /H;:-" vs s;:'/r
O

D) - Strake Heat Transfer Data Q vs s-':-'/r, H_:-'/H ;:-"vs s'::/r
O

A-491(b)
SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

HEEAT TRANSFE_ TEST

A E D C TUNNEL C

phi SYMBC_

CE_F|GUkAT|_'_I SO MACH NO- 10,0d 180,0 C_

_OUP N_. 9g _2S.0 X

TOTAL P_ESSu_E _15.O PSIA 255.0 4

_E'YI_k.-_.0S _NBE_ PE_ INCM _,OZ_5 X 106 27_.0 O

HO_ 0.01006 LB/_T X SEC 255.0 •

TOTAL TEMPERATURE 1656.40 DEGREES _AN_INE

ANGLE OF ATTA¢_ _7g.80EEG_EE$

|0.0000

-£ . • -• . 4 -• . • -I.0 - t • • -1.• -1.4 -1. le -I.0 -O • • -O.•

A-494
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFER TEST

AFL"_LLO

A E 0 C TUNNEL C

pHI SYMBC_

CL'_IFIGURAT|C$I 30 MACH N_,. 10.04 O. C_

GROup NL_. 9@ 300.0 X

T_TAL FRESSu_E 215.0 PSIA 315._ ÷

REYNOLDS NuNBER PER INCH 0.0285 X 106 _30.0 O

_O* 0.01006 LB/_T X SEC 545.0

T_TAL TENp(RATURE 1636.40 DEGREES RANKINE 352.5 |

ANGLE C+- ATTAC_ IT9+8 DEGREES

10.00_1

1 ._ClO

B

T

U

/

S

Q

ir

• O.lO(X)

S

IE

C

0.0100

0.00|0
• 0.8 0.4 0.I 0.I |.0 1.8 1.4

I/R
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MEAT TAAHSFER TEST

AFL-'q..LO

A E O C TUNNEL C

I

I :

t .i

t ;

I I

II

II

H
• 0 -II.O -•. •

CL-_IFIGUHAT|L'_N 30 _ACH N(_. tO.Q4

C_OUP N_. g9

TOTAL PRESSUHE 215.0 pSIA

REYNL-_ILDS NUMBER PER INCH 0.0Z85 X 1 °6

H i O.OlOOe LB/_T X sEC
0

TOTAL TEMPERATURE 1636.40 DEGREES kANK. INE

ANGLE C_ ATTACk 179.6 DEGREES

P_[ SYMBC_

18_.U C;

225.0 X

255._ ÷

270.0 0

285.0

84 tl 80 I I I I -1 .I -$ .0

A-496
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT T_ANSFER TEST

A E D C TUNNEL C

pMI SYMBC_

CL_NFLGURATION 30 NACM NO. 10.01 O. C'

GROUp NO. 99 300.0 X

TOTAL PRESSURE 215.0 PS|A 315.0 ÷

REYNOLDS NUMBER PER |NCN 0.0285 X 106 330.0 0

NO* O.0%00G LB/_T X SEC 345.0

TOTAL TENPERATURE 1636.40 OEGREES RAN_INE 352.5 I

ANGLE OF ATTAC_ 179,6 DEGREES

It ._0(X)

H 0.10000

O .OTOO0

O.00100
0 O,I 0,4 0.1 0,1 1.0 1.I | .I | .I 1.0 l.l t.4 l.I l.I i.0

A-497
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI%]S DIVISION

hEAT T_ANSF(A T(ST

APOLLO

A ( O C TUNN(L C

llO.OQOO

TAU SYMBL"q. TAU $TI48C-_.

CC#41F|Gt_AT|L'_ 30 14ACH NO. IO.Od O. 0 60.0 •

C,ltOUp NO. 99 20.0 I gO.O 5

TOTAL pR(SSUR( 215.0 pSIM LO.O 2 113.6 7

REYNOL.0$ NUt46[R p(R INCH 0.0205 X 106 CH_._ 5 180.O 9

H _ O.OtGQG LBI_T X $(C
O

TOTAL T(Mp(RATUI_( t63G.40 0(GR[(S RANK|N(

ANGL( _ ATTACK 179.80[GJ_(($

x

Tl'ti$ G_ApH klI[PRESENTS CONFXGUI_ATiON NUMBER 30, G_OUP I'¢UMBI_ 99, SECTION NUM6LrR -0

41151-1 5
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NORTH AMERICAN AVIATION, INC.

/

SPACE and INFORMATION SYSTENIS DIVISION

TAu SYMBE__

CL-_F | GUHAT ION 30 NACM NO. 10.U4 b. 0

MEAT T_ANSF'EI_ TEST Gi_L'_UP NO. 99 20.13 1

TOTAL FtiE$$uI_E 215.13 PSIA 40.0 2

AFC'LLO i_E_'NOLD$ NUIqBEk PEI_ INCH 0.O;_el5 X $06 615.15 3

N * o._10o6 LB/_T X $EC
0

A E D C TUNNEL C TC,TAL TEMFE_,AI[OP-E 1.(,_6.413 BEGI_EES, _k/_N_[NE

ANGLE _ ATTACF, 179.t} DEGREES

_,00000

TAu sYMBc_

60._ •

115.6 T

_" 0.10000

0.01000

O,OOtOO
I 0.1 0.4 O.l 0.l 1.0 I.I I.i I.l I,e 1.0

Se/R

A-499 IJUllll ,lr,,/Ll:Tl;_L --
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It(AT TRANSIr(R TEST
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C(_FIGURAII(_ $0 liACM NO. 10.04

r,QO_Jp NO, 100

TOTAL PRESSURE 210.7' pSIA

It(YNCXL.DS NUMBER piER |NCH 0,0281 X 106

H _ O.OtOOG LS/Ii:T X SEC
O

TOTAL T(MpERATURE IG29.90 OEGRE[S RANIS|HE

ANr._,.[ (_r ATTACI_ 167'.80(GI;tI[FS

TIt|S GRAPH REpIIES[NT$ CC_IFIGURATION NUI4BER

II

-I.I -II 0 l • I •

P_i SYitO(_..

ISO.o 0

225 .o X

255.0 *

ZT'O .0 0

265.0 i

X X

30, GROUP NUNSER tO0, $[¢TION NUN6 IrR -0

•R T�

J

/

.II.4 .II .• . l .0 ,,dl.II -0.I -0.4 -41.II

I/ll

A-500

4039o13

9!11 OOO

IO .0000

|O.0OOO

1.OOI30

O

T

u

/

S

Q

F

O. lOOO T

O.OtO0

O.OOtO

SID 63-i135

I"



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

t4(AT TItANSlrEII TEST

APOLLO

AIr 0 C TUNNEL C

RII $YNBOL
¢OilrlGURATIOi 30 _CH NO. tO.Oi O. O

T,R(_Jp NO. IOI3 SOO.O X

TOTAL IqlEisufitE 210.? pIIA 315.0 ÷
REYN(_.DS HUHBER PIER INCH O.OZlt X 106 350.0 O

H _ O.OtOO6 LR/JFT X $1[C 345.0 v,
O

TOTAL TEI4P(RATURIr 16_D.00 DEGR[Irs RANK|N( 35Z.5 I

A?_L.( _r ATTACK 16T.8 DEGREES

m.N

SQ.I

S °OBa0

F

T O.1OOO

O.OIOO

O,OOSO
• 0,8 0.4 O.O O,l I.O S.8 t.4
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I.I l.e 8.0 8.8 8.4 l.l 8.1 1,0
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a x )

HEAT TRANSFER TEST

A I_,'_LLO

A E D C TUNNEL C

Pill $YNBOL

CCelFIGURATION 30 I_iCH NO, 10.04 180.0 O

GROUp NO. 100 225,0 X

TOTAL PREssuB[ Z10.7 PBIA 255.0 ÷

REYN(_.O$ NUMBER PER INCH O.OZlII X IO 6 ZT_D.O O

HOS O.QIOOB LII/i_T II $(C ='BS.O S

TOTAL TEMPERATURE lli2g.l)O DEGREES RAI_INI[

ANGLE Cdr ATTACK 167.8 DEGltEE$
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X X

nEAT TRANSFER TEST

APOLLO

A ( D C TUNNEL C

phi SYMBOL

CQNF|GUAATION 30 MACH N(_. 10.O4 O. O

GI_OUP NO. 100 300.0 X

TOTAL PRE_SUARE 210.7 PSIA 315.O +
REYN(_0S NUMBER PER |N(H 0.O281 X 106 330.0 O

H S 0.01008 LB/_T X $EC 345.0
0

TOTAL TEMPERATURE 1G29.90 DEGREES RANK INE 352.5 1

ANGLE (_" ATTACK 167.8 DEGREES

S.OO000

1.OOOOO

H O. lq[mOO

/
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O oOSOOO

0.OO100

T_|_ G_APN N(PNES(NT$ CONF|GU_AT|ON NUMBER
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\
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v
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dg

HEAT TRANSFER TEST

AP(:_.LO

A E 0 C TUNNEL C

ID.W
THIS G#ApH REPRESENTS CONFIGURATION NUMBER

TAU II.Y146C_. TAU RYMB(_.

CCIqlrIGURATION 30 IMCN NO. 10.O4 0. O IO.O 4

GROUP NO. tO0 _O.O t IO.O S

TOTAL PRE&SURE 8tO.T pSIA 40.0 Z 113.6 T

REYt, KX.O$ IIUtlBER PER INCH O.OZR1 x 1o 6 EO.O 3 180.O 9

HOS O.OtOOI Lllll_T x I.EC
TOTAL TEMPERATURE 1629.90 DEGREES RANK|N[

ANrd..E _ ATTACK tST.II OEGREEll

X X _1

50, GROUP NUNIBER 100, SECTION NUNBIrR -0

4lll-lD
55? 0IX

SO.m

1.0_0

04000

- -.. ........

\

0.0SO0

O.OOSO
O,| 0,4 0.1 O.I t .O S .I

IIIR

A-504
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x X

TAU $YNeOL TAu $YNBOL
CCqFIGUltATI_ 30 I_CN NO. 10.04 O. 0 I_D.O 4

HEAT TRANSFER TEST ¢_C_JP NO. too zo.o 1 to.o S

TOTAL PRESSUitE ZtO.7 pSIA 40.0 Z ltS.G T
AI_Ct.LO REYN(X.DS Nt.INSER PIER INCH O.OZSt X 106 OSO.D 3 180.0 9

HOt 0.011.006 LII/_T x $[c
A E D C TUNNEL C TOTAL T(NPERATUI;tE JS2S.90 DEGREES RANK|ME

ANT,L( CIr ATTACK tGT.80EC, REI[s

x x --.--.. !
THIS ¢,_ApH REPRESENTS CONF|GURAT|ON NUMBER 30o GROUP NUMBER 100 SECTXON NUMBER -0 5Sl 00(

t,m

M O.SO000

/

14

0
41

I

\

0.011.000

0.00|00
0,1 0,4 O,i 0,! I.O t.I 8,4 I.I I,I 1,0

SSlR

A-505
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AI_E.LO

A ( O C TtJUNEL c
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CCldrirdjItATli:ll _) linCH NO. 10,04

iil(_.)P NO. •S

TOTAL,*(,u,( ,,.o ,s,A
• (,_i.ol _,*(I ,(. ,.(- o.oz,o x lo*
140* O.0tOO* L•/;T X &(C
TOTAL T[ilqElliTU•[ teSt*TO O(G•[[• ItANKIN(

A,*,,.( _ ATT'¢_ lsi.t o_.aE(s

G•APtq IEPQEIENTI CC44FIG_ATI_ N_4BER
r

I

-•.l "41 • -t • • -S. •

I

i i

I

i

i
-t .4 -t .•

pNi SYNtax.

too.o O

I£S .o x

£SS .o '**

s*To .o O

£IS .O •

SIR

A-506
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTENIS DIVISION

tQ.I

t .nn_n

0.snnn

0.01100

0.00S0

C(_4MrlGUNATIOI4 30 MACH NO. _0.O4 O. O

i_AT TRANSlr[R TrST 6itOUP NO. IS 300.0 X

TOTAL Iql[llUIE ItS*O p$1A 51S.O *

AIIq_LLO --REYNOLDS NUI4BER Iq[R INCH 0.O2"O X tO* 330.0 O

HO- 0.0,00* Li/_T X ,IrC 345.0 ,

A ( D C TUNN(I. C TOTAL TI[NP[RATUN[ l,,,.TO olrGR[Ir 3 RANK|N( 35,., |

ANf_.[ _ ATTACK 15|., Ol[Gli([ 3

Y

TI4|3 GltApt,I R[pR[slrNTI CONFIGURATION NUNI(R 30. GROUP NUi4BER IS. 31rCT|(_N NUi4JlrR -0

I
I
I

I
k
ir
|:
I I
II
II

N

P •

,,' t
L_

l _

I
I

|

I

I

I
I I
I I
I I
I I

I

I I
I I

I I

,, ,,, " 'ii_ :::=_-_ o.......
- r- ,, __. _ . _..:_ :...m el m _ m

II : 1 , ,
II I I I
II I i I
II I I I
II I I I

II ' "I II

II I II
,, : : ',I !

I I I I I

I I I I I

li I I I
II I I I

II I I I
II I II
II I I1

• O*| 0.4 0.0 O,0 t,O t,8 1.4 |.4 1.11 |.O 8.| 8.4 |.1 I.l

SIR

v

!1
II
! !

R !
I I
! !
I !

|o0

.- A-507

SID 63-1135
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HI:AT TllANiFIDI TEST

AII_.LO

A E O ¢ TUNNEL ¢

II

¢ONFISUItAT|I_..I 30 I_CH NO. tO.04

r,_(XJP NO. IS

TOTAL plt[,Iultlr ,,,.O PllA

,[TNOt.O, IAmBE, P(" INC. 0.0..o X tO*

,0 i 0.0,00. LI/II_T X ,[c
TOTAL TEmq[RATUIt[ 1,51._3 DEGREES RANKINE

AN_ Ir OF ATTACK l,S_ .I DE,EEl

ImI STNIOL

tlO.O 0

ZZS.O X
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2?0.0 0
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|0t .

ntnfllll:
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I I I . . n n n n n
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...... I1''
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i1,_11 III!;; II!!
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---ii --,_
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II ::::
:::11

I! ::::

iiini ::::

I!!ll
iii,,,iiii'''lii]IIII!1
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NORTH AMERICAN AVIATION, INC.

\
SPACE and INFORMATION SYSTENIS DIVISION

HiEAT TltANSFEIt TEST

AF_.LO

AEOC TUNNEL C

im41 SYMBOL

C(_NiF|_IJIliATION 31D NACH NO. IO.O4 0. O

GROUP NO. 15 300.0 X

TOTAL _E$$UIE E_$.O PI|A 315.0 _*

REYNCLO$ NUNBER PIER INCH O.OZIO X 10 ° 3_.O O

H 0• O.Ot0OO Lia/_T X $EC 345.0 •

TOTAL TEI4PERATURE 1851.7_ OEGREE$ RANK|N_ 35Z.S l

AN_.E _r ATTACK ISt.t OEGItEE$

t.R

N O.t_

/

H

O

O°_OOO

Tt4|l _Aptt iltlrplitEiiNTI CCI_FliUIATI_ _1[I

._i _ 1
J
r

f I

J ]

SO, _O_ NUNOEll

v

8SB SECTION NUe4BER -43

4818- | |

8| T OOC

,! 'I
| | ! |

I I I I I

I I I I I
I I I I I
I ] ] I I

I I I I
IIII

,':f __ ---_ __.• .:.;..___:,,.-.............
m iimimii _ h_

_ i_ nm m m i m _ q _ i"'1"I I
-. II

!1

II
! I

! I

I I !
! I I
I I I

I I I

III
III

III
I*1 1.4 l.l

! I

0.00100
0.1 O.S 0.8 O.l S.O $.11 t.4 t.O t.I I1.0

I 1_!
I P
I
I

I
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I
!
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I
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I
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NORTH AMERICAN AVIATION, INC. _ SPACE and lNFORMATION SYSTEMS DIVISION

nEAT T_ANSF(_ TEST

APC.%LO

A ( D C TUNNEL (

TAU SYMBOL TAU SYNB_..

CONF|GU_AT|C'_I 30 14ACH NO. IO.bd 0. 0 _O._ 4

G_OUP _. 65 ZO.O 1 _0.0 5

TOTAL PRESSU_( 215.O PS|A 40.0 Z 115.G 7

REYNOLDS NUNSER pER |NCH 0._0 X XO 6 60.0 3 t80._ 9

HO_ O.OtOOS LBI_T X SEC

TOTAL TENPERATt._E 1651.70 DEGREES RA_INE

ANGLE OF ATTAC_ 151.2 DEGREES

T_IS GNAp_ kEP_ESENTS (CA_FIGu_ATLON NUMBER

X X ;

30, GI_C_JP NUI4BEk ISS, SE'CTION NUNBEk -IJ

485V-|3

SZl U_L

SQ.OOOO

_Q.OOO0

S°m

6

T

u

/

S

_d

F

T O. I(XX)

S

E

C

0.0100

O.OOSO

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

x x

TAU SYMBC_

CL%NFiGU_ATiON 30 NACH NO. 10.O4 O, 0

MEAT THANSFER TEST GI_OUP NO. e5 ZO.O 1

TOTAL PRESSURE 215.O PSIA 40.b 2

APOt-LO REYNC_.D$ NUMBER PER INCH 0.0280 X 106 60.0 5

HO_ 0.01006 L_/_T X SEC

A E D C TUNNEL C TOTAL TEMPErATUrE 1651.70 0EGREE$ RANI(INE

ANGLE _ ATTACK 151.2 DEGREEs

_.OOOOO

X

TAU SYMBC¢

_O.0 •

9_.0 5

115.6 7

180._ 9

1.00000

M 0.10000

0.01000

0o00100

A-511
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

T_|$ GRAPH NEpNE_,ENTS CONFIGuI;IAT|ON NuNBEH

I0 .CXX)O

1.0000

B

T

u

/

S

8

F

O. I000 T

S

E
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O.OtO0

-l,l -• .l -I.I -• •| - l •• - t , • -l.l - l •• -l.O _ .• 4,l

I/R

A-512

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_.BOB0

CONFIGU_ATIOI¢ 30 MACH NO. 1D.04

HEAT TRANSFER TEST C,_OUP NO. tog

TOTAL PRESSui_E 215.0 PSIA

AI=CI.LO REYNC_OS NUIM_ER PER INCH 0.0277 X 106

H * 0.01006 LB/J_T v SEC
O

Atr 0 C TUNNEL C TOTAL TEMpERATUi_E 1GG4.80 DEGREES RANKINE

ANGLE _ ATTACK _51..2 OECdi_lEES

I_;OEL IELL(D IGO 0

v

• H| S C,RApM RIrpRESENT: S CONFI. GURAT|CI¢ NUMBER 30, GROUP NUMBER 109, SECTION NUMBER -0

P_! SYMBOL.

O. O

300.0 X

_15.0 *

330.0 0

345.0 S

352.5 |

)
4DStP-I _ t.

649 000

tB._

t.m

B

U

/

S

Q

F

• ID .lODO

S

E

C
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0.00|0
0.1 0.4 0,1 0.1 1.0 l.! I.i t.l t.l 1.0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A [ O C TUNNEL C

CONFIGU_AT|ON SO I_CH NO. 10.04

GRC_JP NO. tO9

TOTAL pREssuRE 215.0 PS|A

R(YNOt.DS NUli_ER PER INCH D.0277 X 1 °6

HO_ 0.01006 LB/_T X SEC

TOTAL TEMPERATURE 1664.80 DEGREES RANK INE

ANGLE OF ATTACK 151.2 DEGREES

N(3OEL ROLLED 180 °

T_|S GRAPH MEPR(S[NTS CONF|GURAT|ON NUMBER

1 Tl!tl

L11!!!i

t I i i I I I
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I IIIIIIIIII
lllllllillll
lilllll llll
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,,.. +,- -

,,,,,
%.

i

/

pill SYNBOL

100.0 0

225.0 X

255.0 ÷
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/
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

_.000Q0

i
I.U I

I
I
I

I
M IB.10_O I

. I

, I
- I
0

s

O.O$OOO !

!
I
I

I
I
I

_EAT TNANSFER TEST

e
APOLLO

A E D C 1UNNEL C

TM|S G_APH NEFNESENTS CONF|GuHAT[L'_I NUMBER

(L-i_iFIGU_ATION 30 NAC H NO. |O.04

GHOUP NO. 109

TOTAL PRESSURE Z15.0 pSLA

REYNL-_DS NUM6[R PER |NCH 0.0277 X 106

HO_ O.OlOOG LB/_T X SEC

TOTAL T(MpERATU_E 1664.80 DEGREES RANK, INE

ANGLE C_ ATTACK 151._ O[G,_EE$

IqOOEL R(:_-LED 160 °

O.OOI00
• O.I 0.4 O.I 0.1 1.0

I
!

301 G_OUP NUNBEk 109, $ECT|C_ NUMBEk -O

r

./f \

% I
• • I

}

f

J
S.I !.4 I.I I.I 1.0 |.!

pHI SYMBOL

O. 0

500.0 X

315.0 ÷

350.0 0

345.0 W_

35Z.5 |
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X

4659-15 L

GS5 000
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! I I I 1
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

H_AT T_ANSI=ER TEST

APOLLO

A [ 0 C TUNNEL C

_,OOO0

lkO.O000

CC_IF|GU_ATIC_I 30 NACH NO. 10.04

GRC_p NO. 109

TOTAL PRESSURE 215.0 pSIA

REYNC_0S NUMBER PER iNCH 0.0277 X tOG

HO_ 0.05006 LB/J_T X ._I,EC

TOTAL TEMPERATURE IGi.4.80 0EGREES RANI_.|NE

ANGLE Ct r ATTACh 151.2 DEGREES

IqOIDEL ROLLED 1110 O

THIS G_ApN _[PRESENT$ CONF|Gu_ATION NUNSEt¢

I

IAU SYMBOL TAU SY_BCL

O. 0 80.0 •

ZO.O 1 90.0 5

40.0 2 113.@ 7

60.0 3 180.0 9

X X

30, GROUP NUNBE_ 10_), SECTIC_ NUMBER -0

!1!
I

4m_Y-l_

657 000

t.m

B

T

U

I

$

Q

F

T O._OOO

S

E

C

m

.a

mm _ _ _

- ..
, \

\ \
T

0.0|00

O.OOSO
0.1 0.4 O,I O.e l,O t.I t.4 t.I
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t.e 1.0

SID 63-I135



NORTH AMERICAN AVIATION, INC.

HEAT TRANSFER TEST

APOLLO

A ( D C TUNNEL •

SPACE and INFORMATION SYSTEMS DIVISION

TAu

CONFIGURATION 30 NACH NO. 10,04 O.

GROUP NO. tog 20.0

TOTAL pRESSURE 215.0 pS|A 40.0

RI[YNIOLOS NUMBER pER INCH 0.0277 X I nG 60.0

H _ 0.01006 LB/i_T X SEC
0

TOTAL TEMPERATURE 1GG4.80 DEGREES RANK|NE

ANG4.E C_" ATTACK 151.2 DEGREES

NCOEL ROLLED 180 °

SYMBOL TAU SYMBOL

0 80.0 •

1 900 5

2 113.6 7

3 180.O 9

THL$ GRAPH REPRESENTS CONE[GURAT|ON NUMBER dO, GROUP NUMBER 109, SECTION NUMBER -O

413B-t5

BS9 00t

t .U

" o'.1_

/

M

O

O.OtO00

0,130100
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION SYSTENIS DIVISION

phi SYNBOL

C(3NIr|GURATICN _K) NACH NO. tO.lL3 S.O S WINDWARD STRA_,E DATA

GROUP NO. tO'l) Z.O Z

TOTAL PR[3$UN r 751.7 PI.IA 3.0 3

REYNOLDS NuNBLrR P[R INCH 0.09S5 X tO I 4.0 4 LEEWARD _,TRA,_G" DATA

%* o.o,z3* L..,,I_Tx .c
TOTAL TI[NP[RATUR[ t164.10 DrGR[[$ RANK|N[

ANGL Ir OI r ATTACK tSt._ DEGItE[8

TNIs GltAPI_ REPItEs[NT$ CONFIGUilATi_ NUI4S[! 30, t, ttOUP NUNI[! trq) l $[¢TION NUlaI[R -O DOS OOC

0 I I

i :
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II,I I.II lhll

i
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i!
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E
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I

E
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H

S

J

H

0

il

NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEI_{S DIVISION

t,I

Oolm

0.OSm

O'00|00!i .ll

1flEA1 1RAI_IrlE:II TI[S1

APCq.LO

A [ O C TUI4NEL C

C¢_4FIr._IATION 30 NACN kS. S0.15

r.ltCQI, NO. tot

TOTAL PREssURE ?$2.7 pSIA

REYNOLDS NUm[R PER INO.* O.OiSS X tO s

140_ O.OSISS LII/_T X $1EC

TOTAL TENP[RATUil Ir 16414.80 OEGR[[S RANKIN[

AI4_t.[ _ ATTACK tS_ .2 O[GRIr[S

TNIs GRAPI4 II[PRES[NTS CONIr|GUllATION NUI48[ll :SOD GROUP NUI4ER tot, SECTZON NUI46[R -0
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/
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/

t.t
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N O R T I'-I ./k M IF R I C A N ,_V I AT [ O N, i N C. SPACE and INFOR_IATION SYSTE]_IS DIVISION

HEAT TRAN.e*IrER TEST

AiWOt.LO

A [ O C TUNNEL C

CoNIrlGuI;tATION SO NACH NO. IO.04

fat OUP NO. ill

TOTAL PRESSU•[ 2tS.5 P&|A

RETNCt.D$ tAJNBER Iq[R INCH 0.021i5 X 1 °6

HO_ O.OtOOS LIS/_T X sirc

TOTAL TEIAPERATU•[ _634i.?O DEGREES RANK|NE

AN(_.E Cdr ATTACK 14S.Z DEC_RE[$

ira1 SY;ABC)L.

tlO.O O

ZZS .0 v
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Z "rO . O 0

ZO5.0 *

I111 !!

ilil llill
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NORTH AMERICAN AVIATION, INC. SPACE and INFORSIATION SYSTENIS DIVISION

letlEA• TRAN_IrER •EST

AP(_..LO

A ( D C TUNNEL C

ptAl[ 8Y[W,OOL

CONIrIGORAT|C_ 30 MACN NO. 10.04 O. 0
r,,R_ p NO. e6 300.0 X

TOTAL PiiEsSUi;tE Z19.5 p$IA 315.0 ÷
mE•l*c,,.os m.,tmER PER iw_, o.ozss x 1o s sao.o o

"o* o.oloo* Le/F• x sEc sAs.o *
TOTAL TENIPERA•URE 16311.70 01[GRI[($ RANK|NE 35Z.5 [

ANGLE Cir ATTACK 14g.20EG_EE$

m.m

x

$0, GROUP NUMBER 86, SECTION NUMBER -0

tQ.N

S °nnmn
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u
/
s
Q

F

• O.IOOo

s
(
c

O.OtOO

O.OOSO
0,8 0.4 0.4 O.O t.O t.8 |,4
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEI_IS D[VISION

tIE:AT TliiAliSarlrlt TIrST

AII,(_t.LO

AIr D C TUNNEL C

11
ill

I I I I

! ! I I
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ill in
illin
I I I I I I
III iii
III III
III III
I/I III
li_ Ill
illNII
IlllN
LUll
ll;ll
III1|

!1111
!i111
IIIII
iilii
liili

lIE
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pill SY I, IBOL

CCI_Ir|GuitAT|ON $0 KtCH NO. tO.OA S|C).O O

r_p NO. Ill ZZS.O X

TOTAL PRIrSSURIr 215.S pSIA ZSS.O ÷

ItlrYN(_l..OS NUNBIrR Iq[R INCH 0.0285 X _.01 Z'/I_.O O

HA* 0.O2001 LII/I_T X i[C 205.0 $

TOTAL TIrNpirltATUitF t63A.'flD OlrGRlrlrS itA_|N[

ANf_ir _r ATTACK 142e.s, OlrG_irlrl

X
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

M 0°1_

/

H

0

s

O.O'JOOO

O.OOSOO

k

HEAT TRANSFER TEST

AP(_t.LO

A ( D C TUk_qEL C

pl,.* I SY_Ct.

CONirlGL_ATION 30 NACH NO. 10.04 O. 0

G_OUP NO. t6 _SO0.0 X

TOTAL PRESSt_[ Z15.5 PSIA 315.0 ÷

I_[YN(__0S NUI_ER PER INCH 0.0265 X 106 350.0 O

H i O.01_6 LS/_T X SIC 345.0 $
O

TOTAL T[MPERATUItE IGSI).?O OEGREES RA_IkI[ 3S=*.5 I

ANGt.[ (_F ATTACK _4Sl.:* DEr, RE£S

X X X

THIs G4RApi4 REPRESENTS C(_EIF|GURAT|CN NUNSER SO, GRO(JP NUNOIrR 116, SECTION Nq.ltIBER -0

¢
S

/

.i _ 1

f I
1

r
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[_ O R T H A M E R I C*_ N AV I AT I _) N, I N C. SPACE and INFORS.IATION SYSTENIS DIVISION

HEAT TRAN_,IrER TEST

APCq..LO

A [ 0 C TUNNEL C

N.m

i A A

TAU S Y Na4_.. TAU SY 141_

CONFIGURATION SO I,IACH NO. tO.O4 O. 0 eO.O 4

rdt C_p NO. eS 20.0 _. I)0.0 5

TOTAL IN|E$suiltE EIS.S PS|A 40.0 Z 1t5.6 T

REYNC_t..DS NUNIEIt PER INCH O.OIll$ X 1 °8 40.0 5 tllO.O 9

HO0 O.OtOOlI La/_T X SEC

TOTAL TENPEIIIATUiI|E tlS3A._D DEGREES RANK[N[

ANf_E Cl r ATTACK t41i.! OEfAEE$

oo. •

411S9-1 S

405 000

tQ.m

I°m

T O.S_

"_

\

0._

O.OOSO
0.| 0.4 O.e 0.8 t.O t.| t.4 t*@

$e/R

A-524

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

".n

t.n

OoSnnmn

/

H

0

TAu AYNa_L
CoNIr|GUIRATI_4 30 NACH NO. 10.Od O. O

k41[AT TRANSlrI_ TIr,T _(_P NO. ,4; 20.0 *

TOTAL INtEAsull[ ,S,., P$|A 40.O •
APCk.LO REYNGLD, 14UI4B, Iq[R INCH O.O,', X *O4 4K).O ,

HO_-- 0.OIOO* Lll/Ji_T X 8(C
A • D C 11_INN[I. C TOTAL T[NP,ATUi_E ,.:..7_ OEGREIr, RANK|N(

ANGLE _r ATTACK _49., O(_E(*

Tt41& CAtAP¢¢ REPRESENTS CO*ilrlG.UmATI(_I k_JtUFm OU, V_t._Ur ",U_'_-_ ---, ...............

TAU AY N_L.

lIO.O 4

90.0 S

115.6 •

JIG .O 9

• \
\

\

%

'" _ _,,,,,,,,,,.

O°OSnnn

O.OOSO0
• 0.| 0.4 O.O 0.8

A-525

t.8 t.4 t.O S .8 II°O

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACEand INFORl%IATION SYSTES, IS DIVISION

4BSO-S5

705 0OO

10o0000

_. ; I
- I

i
: !

I

i

i :

I

I
!

I

1:
i,

$0

4"

i

i
' i
I . . . I

ii iiiIII
- I tl

iiili
lliil

-I.• -• • • • 4 -• • I -I,O - | • • - | . • o|. 4 - |. • -|,0 -,0 , • -0 . • -40 . 4 -O.I

B/R

A-526

SID 63-1135
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NORTH AMERICAN AVIATION, INC SPACE and INFOR_IATION SYSTEI_{S DIVISION

h

I

I

I
I
I
I

0°1_ I

i

I

I

t
I

I
0.0500

I
I

I

I

I
I
I

0.00|O

nEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

pill SYMBOL

COICF|GQRATION 30 NACN NO. %0.04 O. O

G_OUP NO. 110 300.0 X

TOTAL PRESS_E 217.7 PS|A 5$5.O ÷

REYN(_.0S NUN_ER PER INCH O.02S7 X 10 G 330.0 0

HO* 0.01006 LB/_T X SEC 345.0 s

TOTAL TEMPERATURE 1643.00 DEGREES RANI_INE 552.5 |

ANGLE O F. ATTACK 149.2 D[G_£(S

NODEL ROLLED 1800

v

THiS GRAPH I*EPRESENTS CC, NF|GuII&TION NUMBER 30, GRO_IP NUMBER 110

X

SECTION NUMBER -0

m _ m

_m

!

_r

% ....., S

.--

0.| 0.4 O.l O.l l,O t.l 1.4 l*l 1.1 l.O l.l

BIN

A-527

!!

II II
! I I l
I I I I

l i i I

! I I I I

I I I I I
I ! I I
I I I I
IIII
Illl
1111
I I I I

I I I I

I I I I
IIII
IIII
IIII

I I I% I

i I i ;I

rllll

llll
IIII

IIII
I I I I

I I I I

I I I I

I I I I
IIII
IIII
I I I I
lill

IIII
1.4 I.I I.I 1.0

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACEand INFOR_IATION SYSTE_IS DIVISION

I o00000

O.OtO00

• 0 -I.l -l.l -• , 4 -I.l -• . | - t • • -S,l *t ,• -t .O -0.11 -0.e -0.4 -0.11

0.(MI(10

A-528

SID 63-i135
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NORTH AMERICAN AVIATION, INC.

x

SPACE and INFORI_iATION SYSTEI_,IS DIVISION

8.U

pHI SYMBOL

O. 0

300.0 X

315.0 ÷

330.0 0

345.0

352.5 l

:IL.n

H O. 10000
s

/

H

0

s

0.0SO00

O.OOSO0
•.4

A-529

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEI_IS DIVISION

ii

T

U

/

S

Q

F

T O. $000

Ir

C

O.OSO0

0.01310
0.11 O.II 0.11

II.O

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_iATION SYSTE_IS DIVISION

HEAT TRANSFER TEST

BF_-_LO

A E D C TUNNEL C

THIS G_ApH _EP_ESENTS CC_,IF|GU_ATION NuMBE_

CONFI£URATIC_ 30 NACH NO. 10.04

G_C_P NO. 110

TOTAL PRESSURE 217.7 PS|A

_EYI4CLOS NUMBER PER |NCH 0.0287 X 106

0.01006 LB/_T X SEC
H 0
TOTAL TEMPERATURE 16a3.00 DEGREES RAN_INE

ANGLE oF aTTACK 149.2 DEGREES

NOOEL ROLLED 180 °

X

S0t GROUP NUMBER 110 I SECTION NUNBE_ -0

TAU SYMBOL TAU SYNBC_

O. 0 80.0 4

ZO.O 1 90.0 5

40.0 2 113.6 7

60.0 _ 100.0 9

X b)

?91 OOO

t.U

0.1r.AXX_

/

H

0

s

0°01000

O.0OtOO
• 0.| 0.4 O,ll O.ll

A-53 1 ,
•_ID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORS, IATION SYSTEI%IS DIVISION

re(AT T•&N_• IrR TEST

APC_.LO

A E O C TUNNEL C

CoNIrlGURATION :SO HACH NO. 10.04

GR(:_iP NO. IlO

TOTAL PRESlitJ It[ Rt?.7 fitA
REYNOLDS NUNBER.PER INCH O.ORIT X tO 6

HOI O.OtOOl LII/P'T X sl[C
TOTAL Tlrl41q[RATU•R re.43.00 OEG•••S RANKIN•

ANGLE Cf ATTACK t41.R DEGREES

iml SYNBCq.

t.O t WINDWARD $TRAF_E DATA

R.O R I
5.0 _l

4.0 4 LEEWARD STRAK[ DATA

4°

T
U
/

$
e

T

I.
$

C

II, I • I I.l I t.l l .• 1.0 8d I*1 l.I 1.4 I.I

I/ll

A-532

SID 63-I135
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NORTH AMERICAN

I PI'_ &l I'11"_ r'l' ....
....... ell i II Illm

AVIATION, INC SPACE and INFORMATION SYSTE_IS DIVISION

HEAT TRK_lrl[It TEST

APCt..t.O

A E D C TIuMNEt. C

1t41 s GRAPt4 REPRESENTS CONFIGURATION NUNIER

¢oliPlt'IJIIATl(311 _10 NACN NO. 10.04

rdllOUP NO. rio

TOT,LP.t.Un( .'.' P,:A
nEv_o, ._ ,-- I.C.o.ozs, x lo*
"o* o.01oo. L*,I_T x _c
TOTALT(.mATU'( l,,s.oo oEGR((s.A.,I.E
ANGt.E OF ATTACK t41i.2 OIrGiirlrl

SOl GROUP NUI6ER ItOi KCTION Nt_lllrll -0

PH!

1.0

2.0

S.0

4.0

SYI4BOL
S

S

aS

SIll-IS
05l 000

H
S

I

H

O
S

o.soooo --;-- .- -_--_

/
I

/

/
/

/

J

Ip m m m m n m

O.OSO00

O.00lllOi. I $.11 I.? S.I t.I l,O

SIR

l.S I.I l.l l.| Iol

A-533

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

)tEAT TRANSFER TEST

APOLLO

AIr ID C TUNI4[L C

C¢_IrlGUItATICOI 30 ttACM NO. 10.04

GaCUP NO. 87

TOTAL I_E6SURE =tR.8 pllA
REYNOLDS NUNBER Iq[R INCH 0.0288 X tO Q

l_O_ O.OtOGI Lll/ii:T x $EC
TOTAL TENP[RATUR[ t_lt .00 OEGREE6 RANKIN[

ANG4,E _ ATTACK t4T.l_ DEf, aEE8

I_l SY)i_L

t80.O 0

ZZS.O X
ZSS .0 4"

Z70.0 0

ZO5.0 *

X X

t .0000

F

0.lOS0 T

•.•tOO

A-534

SID 63-1135



/z

NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION SYSTENIS DIVISION

SQ.N

I°m

0.1M

0°0lO0

0,_10

HEAT TRANSFER TEST

AP'OLLO

A [ O C TUNNEL C

I_1 SYNOC¢.

CONFIGURATION SO NACH NO. 10.O4 O. O

_(_tP NO. S7 SOO.O X

TOTAL PliESSUd;tE 2tl.E PS|A SiS.C) ÷

REYNOI.OS I_ER liar INCH Q.O2SS X 106 SSO.O El

HO_ O.OtOOS LR/i_T X $EC 345.0 I_

TOTAL TEMPERATURE 1641.00 OEGREES RAt_II_ 352.5 1

ANGLE (_r ATTACK _47. sp oEGREEs

TNI$ ;Rklm REPRESENTS CoIIrlGUAATIOI NLA4OER

,q

J 4
-4

/'
/

%

J

• dr

- v

30 e GROUP NuMRER

_ I1,,_

_ IiI m m _m qmlmqlm, _

X

l?, SECTION NUN6ER -0

! !1

I III
I I I I
[ I I I

I I I

I I I

I I I
I I I
I Ii
I !11

IIII
I I I I

I I I I

I I I I
I I I I

.... _-_ .... J I I I
" ", 6, ,m

O,I 0,4 O,I O.I t.O t.I t.4 l.I I.I l.O

:::'_.... ,r'-t,J I
....- I I1't,

_.1 ii i l ;I I I

I I I I

i i I i

i i I i
I I I i

I Ill
I Ill

llll
1 : ', 1
I I I I

I I I I

I I I I
I I I I
I I I I

I Ill

IIII
I.I 1.4 l,l I.l

4OlD-IS

40B O_D

I

1.0

SIR

__.-53 5

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR,'_IATION S"x'STEN|S DIVISION

i4EAT TRAN3JrI[R TEST

AIk(:_.LO

A [ O C TUail_L C

IN4! SYHOOt.

CoNIr|G_AT|C44 30 NACH NO. 10.04 lllO.O O

GItOUp )40. 87 225.0 X

TOTAL _RES_UR( 8_8.8 PS|A 255.0
R[YN¢_.OS NUMBER P_R |NCH O.02il X _0 i ZTO.O G

NO• O.Ol0Oi LBI_T X SIC ZO5.O •
TOTAL T[NPERATUI( 164t .OO O(GR[[S RANK|k_

ANGLE OF ATTACK _4T.20EGR([S

X

Tails GRAPai SEpRarS[NTS CCINIrIGUiI_ATICS, i NuNoirlt :SO, GROUP PIUNO[R iT, 8(CT[ON NU_(R -0

40_S-I:S
4SS 0OO
a,OOO00

I oOOO00

O. lOSS• H
S

/

t4

O

•.•SOS•

o°aosao

A-536

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEi_IS DIVISION

nnK"-'"-"T;;,
_.1. w, . lJ II.171 I_,

Ill[AT 'IrlIAIMI._IrER T(_I,T

AIICLLO

AIr O £ TUNNEL C

CONFIGUitAT|ON 30 IL4CH NO. 10.04

G4tCUP NO. I1?

TOTAL fflIRSSUIt( 2til.2 p$IA
Rl[¥)tCt.0& 14UiiBEIt Iq[R INCH O.O2SS X IO s

No* O.otoOS LB/_T X IEc
TOTAL TFI4P[RATtJ Itir 164t .OO oIrGRI[($ RANK|N[

AN_LI[ CIr ATTACK 147.2 DEGRE[$

I,M

Iml

O.

300.0

_it S.O

330.0

34S .0

3SZ • S

SYI,aOCq,,.

0

x
÷

0

I

4111-|$ I
111 001

t.U

O.SO000
ql

14

0
S

0.011000

0.00100
• 0.I 0,4 O.l O,l 1.0 t.l 1,4 t.i toe 1.0 I.I 1.4 l.e l.e I.O

llm

A-537

SID 63-i135



J

NORTH AMERICAN

rl(._ & i i,- i i,_ .......

vv,ii iI_limll i irl L-

AVIATION, INC. SPACE and INFORN|ATION SYSTEMS DIVISION

Iq[AT TIIANSF[Ii TEST

AIICI.LO

AEOC TUNNEL ¢

m.m

cO_rlGudltATICN 30 IIIACH NO. IO.O4

GIIC_p NO. I?

TOTAL plllC$suli[ Itl.2 pSIA

REYNOLOS NUNIICfl Iq[m INCN O,OtlS X tO I

HO0 O.OtO01 LIIIIIT X $[C

TOTAL T IPIIP[RATUil[ _114_ .OO Ol[GIl[[I IIANKIN[

ANGL[ _ ATTACK 14T.Z OlrGllr[I

THIS GRAIl44 R[pliIIrS[NT$ CC44FIGURAT|_4 NU4IqB[R

TAU llY 14BOL TAU $ Y 114k31.

O. O IO.O 4

ZO.O I 90.0 S

40.O Z 113.4 7

iK).O 5 $10.O 9

X X

30, GROUP NUIIII[II I17, I[CTION N_ll[ll -0

411t-11 L

417 000

tO.m

l°m

O.Sm

!_ ,v •

-,m m

7%.

\

/

I

\

0.OSl_

O.ClOlO
• O,I 0.4 O. • 0.1 t ,0 t .I t .4 I .I

le/n

t,I II,O

A-538

SID 63-I135



/

NORTH AMERICAN AVIATION, INC. i_

\

i,,,/3K, _, _ .......
_,,,l_rli I;.#l_.ll I I/'lL.

IK

_.UO000

SPACE and INFORNIATION SYSTEXIS DIVISION

¢ONFir.UliATIQW 30 NACH NO. 10.04

HEAT TRANSFER TEST t,_(_Jp NO. 07

TOTAL leQESS_E 218,2 pS|A

APOLLO R(YNOt.DS HUNOER PER iNCH 0.0='88 X 106

_0" 0.01006 LB/_T X SEC

A [ 0 C TUNN(L C TOTAL TEMieERATU RE IR, At.O0 DEGREES RANK|N(

ANGt.I[ (_r ATTACK 14To2 DEGREES

TAU SYMBOL. TAU SY_d_,C_

O. 0 80.0 4

20.0 1 90.0 5

40.0 Z 113.6 7

t_0.0 3 180.0 9

TH|S GliAPH REPRESENTS CoMIr|GURAT|CM NUI4iIIrR _0, GROUP NUMBER RT_ SECT|OM NUMBER -0

X

4039-13

419

t .DO000

H O.SO000
ik

14

0

N

%

\

L

L

\

0.0SO00

O.OOSO0
• O,B 0.4 O,e O.e t.0 t.8 S.4 t,e Soe |.O

Ik_/R

• A-539

SID 63-1135



N 0 I:_ T I't A M E R I C A N AV I AT I 0 r',J, I N C. SPACE and INFOR]_IATION SYSTE_IS DIVISION

H(AT TkANSF(R TEST

Ai=_t.L¢

A E D C TUNNEL C

/
CONFIGU_AT|ON 30 I, tACM NO. 10.04

G_OUP NO. t11

TOTAL pRESSURE Z15.5 ps|A

RE_bK_OS NUtdDER pER INCH 0.0285 X t °6

H S 0.01006 LBI_T X sEC
O

TOTAL T( NPERATUI_[ _59.t0 D(GRE(S RANK IN(

ANG4.( _ ATIAC_ X47.2 O(_((S

I4CO(_ ROLLED 1600

phi

180 .O

225 .O

255.0

27'0.0

2:85.0

X

sYNBC'_.

O

x

÷

O

485_ 13 t,.

795 OO0

KI .(X)OO

$0.0(XX)

S .0000

F

1

U

/

s

e

F

O.tO00 T

$

E

C

O.OtO0

SID 63-1135
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NORTH AMERICAN AVIATION, INC.

prlur-ir. .......
vVOli II,/1_11 I I/'IL

SPACE and INFOR_IATION SYSTE_IS DIVISION

l iL
i

O.OiOO

I
0.O0|O i

0

THIS G_AI_

)'tEAT TRANSFER TEST

Ale(_t.L@

A r 0 C TUNNEL C

O.E 0,4 O.I O,l |.0

pHI SYM60.,.

(ONF|Gt_AT|ON 30 ICACM NO. |0.04 O. 0

G,ROUP NO. tit 300.O X

TOTAL PlESSUi_( ZtS.S PS|A 3t5.0 ÷

R(YNi:_.DS NUNSER P(R $NCH 0.0285 X tO G 330.0 0

HO_ O.OtOOG LB/_T X SEC 345.0

TOTAL TEMPERATUi_E $639.10 DEGREES RANK iNE 35Z.5 |

ANGLE _ ATTACK _47.Z DET, RE[$

MODEL I_:)I..LE o 1800 V

t*! S.4 t.I t*l |.O l.l l.4

SIR

A-541

I

"1

i

i

i m

: !

I

i

I

I

I
I

I

I
I
I
I

|.1 |.0 |,0

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATI()N SYSTEI_,IS DIVISION

nEAT TRANSFER TEST

APC_.LO

A ( D C TUNNEL C

II

il
I I

I i

! I

ii
II

II
il
II
II
I I
II
II

II
II
II
!,l
I I

; ;

I I

I I
; ;

II
!!

ii
|1
! !

ii
II

•. !

• 0 -I.0 • •

CC_iFLGL_AT|ON 30 WACH N_. tO.O4

r._oUp NO. _$$

TOTAL pR(SSU_( 215.5 PS|A

REYNC_DS NUI44S[R pER |NCH 0.0285 X IO 6

HO_ 0.01006 LB/_T X SEC

TOTAL TEMPERATURE $G39.$0 O(GREES RANK IN(

ANGL( Cf ATTACK 147.20(C,_((S

NOBEL ROLLED 160 °

• 4 • • I 0 S • -t.II -S.4

S/R

A-542

pt4| SYMBOL

180.0 0

225.0 x

255.0 +

270.0 0

285.0

SID 63-I135

41S9-$$ L_

799 000

•o0_300

l.m

O. $0000 H
S

/

H

0.05000

O.OOtO0
Ip



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t °U

M O.tOOOO
S

/

H

0

O.OIOOO

HEAT T_ANSFER TEST

AI_."_.LO

A E O C TUNNEL C

O.OOtO0
• 0,1 0.4 0.4 O.O 1.0 t.8 t.4

I/R

A-543 Ammii's_Pil'Plll -- I

- lk/I_/111 llill..ll i IIIG

SID 63-1135



NORTH AMERICAN AVIATION, INC.
SPACE and INFORSdATION SYSTENIS DIVISION

v

MEAT TkLANSFEN TEST

A P('_ LO

A E 0 C TUNNEL. C

TAu

¢C_AEIGt_AT|¢q_ 30 NACH N_3. 10.O4 0.

(_kC_P NO. 11i 20.0

TOTAL PRESsUrE 215.5 pSIA 40.O

REYI_D$ NuMBE_ pER INCH 0.0265 X 10 is 60.0

HO* 0.01006 LB/_T X SEC

IOTAL TEMPERATURE 1639.10 DEGREES RANI_INE

ANGLE OF ATTAC_ 147.2 OEG;_EES

M_EL R(9__LED lisO O

SYMBOL TAU SYHISOL

0 isO.O •

1 90._ 5

2 113.6 7

3 lisO.O 9

1¢ x )

IO.m

1.m

iS

T

U

/

S

,a

F

T 0.1000

C

0.0100

O.OOSO
0,| 0,4 0.0 O.a t.O t*| S.4

8*/R

•" A-544

SID 63-1135



NORTH

s.U

AMERICAN AVIAT_ION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

NEAT TNANSFER TEST

APC'%L O

A I[ 0 C TUNN(L C

(..,*j_L(C_ATIC_ 30 NACH Nt',. IO.O4

G4_C'Up ;_C'. lil

TOTAL Pli_I[S_,UI_( 215.5 p$IA

REYNOLDS NUM_IrR P(R INCH 0.0255 X IO G

_O 4' 0.01006 LB/_T X SIVC

TOTAL. TIrl4PlrRATt.J_l[ 1639.10 O[GR[[S RANK[N[

ANCaA.( OF" ATTACK 147.2 D(CeARIrI[s

NCOEL ROLLED 180 °

TH|_ GmApH RFPRE_[NTS CC_FIGt)RAT|C4¢ NUMB[R

if

30, GROUP NUMB(R 111, SECTION NUMS[R -O

A A A

TAU SYMBOL TAU sYMABOL

O. O 8OoO •

ZO.O t 90.0 5

40.0 _ 113.6 7

_.0 3 180.0 9

_3 GO0

t .OBI_B

O. lrt_'mn
41

/

M

0

s

O.OSO00

O.OOtO0
II 0.8 0.4 O.tl 0.1

A-545

t.Q

SS/R

SID 63-1135



NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION SYSTENIS DIVISION

p_|l r,l pi ri i-Ft i.
--_vlll iL/imll I III i-

t4[AT T•AH_•[• TEST

AI_t.L¢

A E O C TUNNEL C

PHI SYNBOL

COICi•IGURATI_ 30 NACH IO. t0.0/, 1.0 | WINDWARD STRAKE DATA

GROUP NO. its 2.0 2

TOTAL II_SSU•[ ItS.S pIIA S.O 3
ItrTNOLOS NUtilER PElt INCH 0.01S$ X 1LOe 4.0 4 LEF'WARO STRAK[ OATA

"o* o.ozoo*L.,h x ,,Ec
TOTALTtH,.ATU*[ ...lo oE,•v's --._'"_
ANGLE OF ATTACK |'T._ 01[GRI[I[s

OOO

O'|,l |,l I.! |.O |.l I.| l,l l.l I,I

$1R

11.4 lhl

A-546

SID 63-1135



NORTH AMERICAN AVIATION, INC.

)4EAT TRAN_,FIrR TI[ST

APq_. LO

A I[ D C TUNNEL C

l)411 CoRAlS REPREESENTS ¢ONFIGuRATION NUI4BIrR

SPACE and INFORbIATION SYSTE$IS DIVISION

CONFIGURAT|ON 30 NAC)4 NO. |0.04

GROUP NO. 11t

TOTAL PRESSURE '|S.S PS|A

RlrY)4OLOS NUMBER PlrR INCH O.O,'S X 10 G

)4041 O.OtO0. LB/;T X sIrC

TOTAL TEMPIrRATURIr 14S39.10 DEGRIrES RA. IN(

ANGLE C_" ATTACK 147.2 D[GRIrEs

SO, GROUP NUMQIrR 111, SIrCTION NUI4BIrR -0

PHI SYMBOL

t.fl 1

Z.O 2

3.0 S

4.0 4

O.SOemO

)4

4R

/

H

O

4,

0.0SO00

O-II_ I

A-547

|.0

SIR

8d I.I I,I |.i l,I

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORl%|ATION SYSTEMS DIVlSION

t.t(AT TRANSFIrR TIrST

A E 0 C TUNNEL C

IO.O000

O.OtOO

• 0 -|,0 -I,• - ,• 4 - .• I - .• 0 - .S • - .t • -l.4 -|.| - .l O 4.l 4.• 4.4 4.8
i I

S/R

A-548

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

;iQ,U

tD._

S °nrm_

B

T

U

/

S

Q

F

• O.SO00

S

(

C

0.0500

O.OOSO
|.1 O,i O.i 0,1 1.0 i.I S.4 I.i

S/R

A-549

t.e I,| I,l |.4 I,e I,l 1,0

SID 63-I135



NORTH AMERICAN AVIATION, INC SPACE and INFOR$1ATION SYSTEMS DIVISION

)4EAT TRANSFER TEST

APCLLO

A r O C TUNN(L C

T)4Is

II !! !11
II1!iliii
l I I I I I I I I

II ! I I! I I I

II I III III
II I ill III
II I III III

II I III III
nl I III I1.1
II I II! III

IIIIIIIll
I I I I I I I I I

II I I II III

II I III III

II I III III
II I III III

II I III Iil
II I III liT"
II III III

I ,,11Ill
I I I1 I I I I

II III _1 II I

II "III1_ III

I IIIII _ill

IIIII "tll
nllll I'kl
IIIII II'I"

I+IIIII
I 0 -I.I -I.I -• •4

(¢NF|GuliATION SO M(H NO. |O.O4

r,_(_j p NO. 9'1

TOTAL Iqt(SSUAE •15.5 pSlA

REYNCk.DS NUMBER PER INC)4 0.0•83 X 104

)4 * O.OtOOI LII/IFT X $EC
A

0
TOTAL TENPERATURE 1645.•0 DEGREES RANKINE

ANT, L( Cf ATTACK 147.3 DEf,_E($

MC@EL YA_E_ 5 C

GilApt4 REPRES[NT$ C'c_IrlGURATI(_I NUIMIER

/
/

/

/
r

/

x

30, GROUP NUI4•EIt

/
[

r

/

v I. I

r !

P)4I SYI48(_.

1$0.0 0

ZZ5 .(3 X

• 55 .O *

• _3 .O O

2e5.0 q,

oj

x

91, SECTION NI.N4(Ili -0

P

f

ee _ j v
J

• I -•.0 -I • • I • -t.4 -| .• -I.0 -_. • -O.e -O 4 -Q.8

SIR

4•i9-ti

441; 000

|oO0000

IoI

O. 10000 )4
lit

/

t4

0

O.OtO00

0.00|00

A-550

SID 63-I135



NORTH AMERICAN AVIATION, INC.

x

SPACE and INFORNIATION SYSTENIS DIVISION

X O.SOOOO
q¢

/

N

O

S

O.OSOOO

O.OOSOO

COiFIGui_ATION SO JtACM NO. 10.O4

MEAT TRANSIrER TEST r.,4_O4Jp NO. 9t

TOTAL PREs$4.1_E 215.5 PSI[A

AP<:)t.LO REYI4(_.DS N_I44BER PER INCH 0.0Z83 X 106

H 4_ O.OlO06 LB/_T X SEC
0

A E D C TUNNEL C TOTAL TEe4PERATUI_E 1645.20 DEGREES RANK|ME

ANGLE _ ATTACK 147.50(_EES

M,. E E"L s A,..,E C 5 <

v

THIs GRAPH REPRESENTS CONFIGURATION NUI4BER 30. GROuP NUMBER

J
r

A

.¢
g

P_I SYMBOL

O. 0

SOD, 0 X

315.0 *

330.0 0

345.0 *

SSZ • S |

X

Ill j SECTION NI.IMmER -O

/
/

J

0.1 0,4 O,I O,l |.0 |.l |,4 |,I |,l

!!lpl
I ! I

I I |

I I I
I I I
I I I

"_M.. I I _,l I I I
",, I I I _11 I I

"',, I I I _lll
-"--_ I I _1

I]',,,IIrTr
I I I I J I

I I I I | I

I I I I I I
I I I I I I

I I I II II I I I !
Illllll
Illll I
Irllll

l.O I.I 8.4 l.l I.l I.O

$/R

441 Q_

A-551
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NORTH AMERICAN AVIATION, INC. SPACE and I NFOR?_IATION SYSTEI_IS DIVISION

HEAT TRAN_Ir(R TEST

AP(_LO

A E 0 C TUNNEL C

N.U

TAU SY 14BCI TAU SYMBOL

COIIF|GUi_ATION S0 IQCH NO. IO.04 O. 0 80.0 4

f,_ OUP toO. 91 ZO.O t 90.0 5

TOTAL IWlll[$$URE Z$5.5 PS|A 40.0 Z 113.6 7
R[YIA(_OS NUHmER Iq[R |N(H 0.0Z$3 X 101 IiO.O 3 180.0 9

HO_ o.otool LS/_T x sEc

TOTAL TENP[RATURI[ $645.E0 OI[GREI[S RANK/N[

ANGLE _ ATTACK. 147.3 DEf.J_[[S

NOOEL yA_IF0 s0

TH| S G41ApH REPRESENTS CCNFIGUIIAT|ON NUIAER 30, GROUP NUMBER

x x

i1 , SECTION NUt46ER -0

4eJS-$3
46S OOC

SQ.m

$.m

04000

%
\

\

m

m m

\

\

0.O$_

O.0OSO
0,1 0,4 O,I 0,1) t .0

A-552

t.I l,i

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

1 .W

N B.ID000
$

M

0

$

HI[AT TRANSFER TEST

APTX.LO

A E O C TUNNEL C

X

THIs G_RAI_ REPRESENTS CONFIGURATI_ NUMBER

CC44F|GUiiATION 30 14&CH NO. 10.O4

GROUp NO. St

TOTAL PRESSURE 2t5.5 P$|A

REYN(_t.OS N_MAER P_R INCH O.OZS3 X tO s

HOS O.OtOOS LS/_T X $EC

TOTAL TEMPERATURE 1645.20 OE¢,REES RANK|N(

ANG_.E OF ATTACK 14T.3 OE_REE$

NCO(L YAt-fO 5 U

30 n GROUP NUNSER gl i SECTION NUMaER -0 _

TAU 8 Y MBC)IL. TAu SYIq80L

O. 0 80.0 4

20.0 l 90.0 5

40.0 2 ITS.6 7

(_D .O 3 160,0 S

X

447 OO0

0,,,

.: ', ,, m| _ _ _ _

\

\
\

_m,nm_ i i ,--me

\

L

\

L

O.OSOOO

O.OOSOO
O.l 0.4 O.l O.l

A-553

l.l 1.4 t.e l,l |*0

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACEand INFORI_iATION SYSTEm, IS DIV|SION

HEAT •RA_FER •ES•

• AIW0t.LO

A [ D C TUNNEL C

line SYMBOL

CcNIrIGURAT|(_ 30 I_CM MO. 10.04 150.0 O

GROUP NO. 9E ZZ5.O X

TOTAL I_l[$$Ul_E 2tS.O PS|A ZSS.O ÷

REYNOLDS I_LRqBER Iq[R INCH O.OZRS X 1o 6 z?o.o O

HO_ 0.01006 LB/J_T x $EC Z$5.0
TOTAL •[MpERA•URE 1643.00 DEGREES RANK|NE

ANGt.I r Cir ATTACK 147.3 DEG4_EES

I_[L YAWED 1o O
v v ]1

T_|S GRAPM REpREsENTS CONFIGURATION NUIdmEi 30, GROUP NUdlrR I|, SECTION NUI_ER -0

4119-1_
dTl
liO,O0OO

$OoOODO

I .OODO

Ir

0.11,000 •

O.OtO0

• 0 -l.ll -I,II -•, 4 • I -• •0 -I. II . t •• -IL. 4 -t •• -l,O -.0.$ ,-Q.II -0 4 -0.II

I/R

-4-554

O.OOtO

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and lNFORNIATION SYSTE?_IS DIVISION

t0.0MI0

\

t°m

0. Stt'mn

I
I
I
I
I
1
I

0.0100

1
!

!

1
I
I

I
O.OOSO

I

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

pill SYMBOL

C(_q_F'|G_,d_ATIC)4M 30 NACt_ - 140. 10.Od O. O

G_OUP NO. 92 300.0 X

TOTAL PRESSURE 2tS.O pS|A 315.O +

REYNOt.Ds NUMBER PER INCH 0.0283 X 106 330.0 0

M _ 0.01_06 LB/_T X sEC 345.0 S
0

TOTAL TEMpERATUi_[ 1643.00 DEGREES RANKINE 352.5 |

AN__[ Cf ATTACK 147.30Er,_RE(S

M__-OEL YA_JED 10 °

X X

T_|S GRAPH REPRESENTS CONF|GuRAT|C_I NUMBER

.d

/
/

/

,q

J

6
4

k

0._ 0.4 O.e O.e t.O l.|

30, GROUP NUMBER

"k

q

B2, SECTION NUMBER -0

q m,,L

t.4 t.I t.I l,O t.t

1111
II!1
I I I
I I I

I I I

I I I I
I I I I
I I I I
I I I !
IIII
II I
I I !

I I I

! I I
I I I
I I I
I I I

! I

! ! I

! I !

I I I
I I I
I I I
III

III
: 1
! !

! !

! I
! I
I I
il
II

t.4 toe

I/R

k

I1,1

Iil
1

I.I

4859-13

469 000

I.O

A-555
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NORTH AMERICAN AVIATION, INC.

/-
/-

SPACE and INFORS.IATION SYSTENIS DIVISION

i
I0

; ; ;

III

III

iii
I1,1

I I I_

/:::

III
| | I

|||

4,0 -I.i -I,l -I. 0 -I • • -I, • 14 tl tO-° -°

SIR
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-.0.• -0.• -0.4 -41.1

I I
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ATS 000

I o00000

l.m

O. 10_00 H

/

H

0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

I,U

CcNIr|GuillATICN 30 liAcH NO. 10.O4

HEAT TliiAN_FI[lll TIE:ST r.,R(_p NO. is,
TOTAL Iqi[$iUlilr IJSS.O plEA

R[YNCiL.O$ NLWmlrlt PIER INCH 0.0283 x $0 I_APOLLO

%" o.ol_* L,,ir, x SEe
A I[ 0 C TUNN(L C TOTAL TI[NleEitATU RE 1643.00 D[GRI[I[S RANKINI[

ANG4..I[ Of ATTACK 14T.3 D[Gli[[S

NCOEL YAI,_:D 1o °

v

THIs GitApbl REPRESENTS C(:_Ir|GuIIAT|ON NUNlilrlit

X

30, GROUP NUNSI[lt IZ, SECT|ON NUI481rR -n

I_i SYkmOL

O. 0

300.0 X

515.0 *

330.0 0

345.0 4,

35Z • S 1

X X

4819-15
4TO 00(

S ,8mm, m

O.SO000
S

/

M

0
4,

O.OSOOO

O.OOSO0
• 0.1 0.4 O.l O.l |.0 I.I 1.I I.I 1.1 l.O I*l I.i !.1 1.1

SIR

" A- 557

SID 63-i135

,'_,__, r', I'_r-lqTi hI



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TItAN,e, FEIt TEST

AII_t.LO

• [ O (: TUNNEL (:

IQ.U

CCIiIr|GUItAT|ON 30 NACH NO. 10.04

Gli_lp NO. I)!

TOTAL Pitr,qisult[ 2tS.0 PS|A

ItEYItlOt.OS NUIIIIEIt PElt INCH 0.O_S3 X tO G

HOe 0.0100S LS/I|T X liE(:

TOTAL TEi4PEItATUItE 2643.OC) DEGREES RANK[NE

ANGI.[ _ ATTACK 147.3 OEC,,41[E6

HODIEL YAh, RED IQ O

THIS IJiLApH ItEPItESENT$ CONFIGUliAT|(::_ NUMllEit

TAu 8 Y MS_Ol. TAU $ Y Mm'Oi.

O. 0 60.0 ,4

ZO .O 1 90.0 S

40.0 Z 113.6 T

• 0 3 1110.0 9

V X

30o GROUp NUMEIt IZf SECTION NUiIeEit -0

4liD-15

477 00(

tB.DDDD

S.m

O.SOOO

-_

%

\
I

\

O.OSOO

O.0OSO
O.I 0.4 O.II O.l I ,O t .I *, .4 t ,O t .l

lle/It

A-558

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACEand INFORMATION _;YSTE_IS DIVISION

1.00000

t .U

14 O.IOOOO
III

H

O

S

HI[AT TRANSFER TEST

APOq.LO

• I[ D C TUNI¢I[L C

TAU

COi4FIGURATION 310 MACH NO. 1LO.04 Oo

G_(_)p NO. 92 20.0

TOTAL PREssuRE 215.O pSIA 40.0

REYNOL.DS Nq.W_ER P(R INCH O.OZSS X 10 S GO.O

HO_ 0.01006 LB/_T X SEC

TOTAL TEMPERATURI[ 1643.OO DEGREES RAHKINE

ANGLE (_" AITACK 147.3 DI[G4q[[S

)4(_EL YA_,JED _.00

THIS G_Apt't REPRESENTS CoNIrlG_._AT|(_i NUI46(R

1(

30, GROUP NURSER 92, SECTION NUM6ER -0

SYt480L

0

1

Z

S

TAU

80 ,D

90.0

1t3.6

160.0

" :_--"-" ...-=-- __ =. _..__ __ m_i m --

1

1 k _,q

\ \
\ \

I

\

SYNGOL

9

T

9

4mSR-l_,

479 000

l

i

Q

O*OIOOO

O,OOSOO
• 0.8 0.4 O.l O.l

t*l 1.4 t.e t.e |.0

'+ A-559
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NORTH AMERICAN AVIATION, INC. SPz_.CE and INFORNIATION SYSTENIS DIVISION

HI[AT TRAI_'ER TEST

AP(3LLO

A [ O C T_NNEL C

v X J_

pHI SYMBOL..

C(_41rlGURAT|ON 30 MACH NO. 10.04 180.0 O

t._(3UP NO. 06 225.0 X

TOTAL Pit(|lbultl[ 218.7 p_|A 255.0 *

R[¥Nt_.OS NUUBER P(R iNCH 0.02118 X 104 2_3.0 0

HOS O.OtOOQ Lll/_T X IEc 28S.0 s

TOTAL TI[Np(RATUfl( t 64t*srt O(GRE[S RANK|N(

ANGL.[ _ ATTACK 145.20l[_lrE$

X

I! l llll
Ii Iilll
:: ::: : :
I I I I ! I I I
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II IIII I I
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II II II I I

II II!1 I I
II IIII I I
II IIII II
II Ilill I I

I! 11[I
11 ;;;'k; ; ; __.--
I ! I I I 114_ I .i. "_

II I II II ,_1 I

II I I I II "IN I
II IIIII I1_
il IIIII II "
II Illll III

I!lllllIII
11''111:,, 111
[ I I I I I I l I I I

II IIII II III

IIIIIIII III
IIIIIIII III
IIIIIIII III
IIIIIIII III

lillllllrlJ
• 0 *II.O -II.O ..J.4 -8.8

X X )

_.,m_ w_ll mum m
.a
r

V

/
/

r

f

_'-r

• I

!

*J

ee

m

*4 * 0 -- I * • " t * • -- t * 4 --S*• --S*O --O,ll --0,• *0,4 --0,8

S/R
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!
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I
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/
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I
I
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NORTH AMERICAN AVIATION, NC. SPACE and INFORMATION SYSTEMS DIVISION

tQ._

• °m

0°_

0o0010

Vq[AT TAANSFlrR TlrST

APOLLO

Alr O C TUNNEL C

pt4I SYM$O.

coJrIGUAATICII 30 IMCH NO. $0.04 O. 0

GR(_Jp NO* 88 500.0 X

TOTAL Iqltlrs&uiltlr !_8.7 pSIA 3|S.0 4*
REYN(_L08 Ni,WllrR PlrR INCH 0.0288 X tO 8 _30.0 0

HOS 0.OtO01 LS/iI_T X 8lrC 34S.0 s
TOTAL TlrltPlrRATURlr $641.S0 omrGRlrlr8 RANK|N( 352.S l

AI4GLlr OIr ATTACK t4S.lr OlrGRlrlr$

!
I
I

k

I[

THIS CAIApt4 REpRrS[NT8 CClilrlit.iATiCll HQI41[II 10, GROuP NUI4[It 81m SECTION NUI41[R -0

..... E _ "" "-_-'- :_=.........
I

k

p
#

I
I
I

I
k • I

_q -i.
_ _ _m m - I

_rIf, -- mlb ,,, -,mb._._ /

r !

! !

I

I
I
I
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I
I 1
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I
I
I
I
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J

_ F
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X
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I I I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HI[AT TRANSFER TEST

AP(X.LO

A E O ¢ TUetNEL C

III!

I I I I

iii
iii

III II
I1|

I||

III

;;i

iii

iii
I I I

| | !
I | |

III '"I|1
Ill III
' III

Ira[ IVNB(X.

¢ONIrI_UllATION 30 NACH NO. IO.04 IIG.O O

6110_p NO. 011 ZZ5.O X

TOTAL PlU'IsU lie 2lS.7 PS|A ZS5.O

llEYNOt.D|I NUMBER Iq[It INCH Q.OZIS X IO I Z7'O.0 O

HOe O.Ot0OI LIII_:T X IEC ZilS.O i

TOTAL TEMPERATURE lS4t.$O OarGliEE8 RANKIN[

Atif, t..E _ ATT&CK t45.2 DECREES

iii
III

o;, !!!

,,,Ill
I I I

• • -11.1 -I.l

T_IS CRAW REPREIENTi C_F|G_ATt_ N_ER

Ill i

I;

I
I||

III i

::: ,1:
III

I!1 i
"'" I;
III
Ill

mmm !!

l''

III I

Ill

ill

III

I

|11

III

:::

:::

;;;

iii -.

II1,
NI

v y

"SOl CROUP NUNBER IS, SECTION NQeAER -0

1

',41,4 -I,• -I.0 I •i • -I.e | 4I •

IIM

t • -t .0 -O,I -O.I -.O 4 -,O.I
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NORTH AMERICAN AVIATION, INC. S[_CE and INFOR_IATION SYSTENIS DIVISION

_.00000

t.m0000

)* O.2OI]OO
s

H
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O.OSOOO

O.OOSO0

HI[AT Ti#ANSFER TEST

AP(_.LO

A ( O C TU_L C

pill SYJaSOL

CONF|GURATION 30 klACH NO. 10.O4 O. O

GRC_Jp NO. 6e 300.0 X

TOTAL PI_ESSUI_( 2111.7 pSlA 315.0 ÷

RFYNC_Os NUi48ER PIER INCH 0.0286 X 106 550.0 Q

H • 0.01OO6 kB/l_T X SIC 34S.0 S
0

TOTAL T[14PERATURI[ _L641L.50 OI[GRFI[S RANKIN( 352.5 l

aklG_i[ Cf ATTACK 145.2 OI[Gi_EI[S
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

H4[AT TRAN,_Ir[R TI_ST

AIN:_I..LO

A [ D C TUNNEL C

m.N

TAu $YI48OL TAu SYMBOL
CONFIGUllATI¢_¢ 30 NACH NO. 1.0.04 O. 0 IK3.O 4

GJtOUp NO. III ZO.O S DO.O S

TOTAL PllEl&Uli[ 811.7 p$1A 40.0 2 113.e •

RI[YNCLD$ NUI_ER PER INCH O.OSDKll X 10 s 60.0 5 ISO.O 9

_0" O.OtOOS LBII|T X 8[C
TOTAL TENPERATUIE 1641.50 OEGItEIrl ItANK|N(

ANG4.O _ ATTACK 14S.O DI[GR[EI

v v v

TNI| tllAIItt IIEPOEllENTII CONF|GUJIATI(:_ NUNIIER $0, rdlOUP liNER IS, SECTION NNiEil -0

tU.UOOO

I.U

O.$M

.... -

"1 \

k

\

0.01m

0.g010
0.1 0.4 0. I 0.1i $ ,0 IL.I t.4 t.I | .ll

ll*lR
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N 0 R T H A M F R I C A N AV I AT I (_ N, I N C. SPACE and INFORMATION SYSTEI_IS DIVISION

t .n

M O.tnnnn
s

/

M

O

S

TAU $YI480L TAu SY_OL

¢(_41rIGURATI(_I $0 NACH NO. 10.04 O. 0 8G.O 4

HI[AT TRANSFI[R TrST r_C_p NO. 88 ZO.O 1 90.0 5

TOTAL II_I[ssuiRI[ Zt8.7 PS|A 40.0 2 tt3.6 Y

APOLLO Ri[VN(_t.OS NUNBER Iq[R INCH 0,0:'88 X 106 _.0 3 180o0 9

t'tO$ O.OtOOI LB/_T X $[C

AIr 0 C TUI4k_L C TOTAL Tirl4pIrRATUR[ $Mt.SO OI[GRI[I[s RANKIN(

ANfrL[ (_r ATTACK $4S.2 OI[GR([$

v

TN|& _l&fft4 RIrpR[sIrNT I CQNIrlGURATICitl NUIIBER SO, GROtJP NUI46(R Oil, $1rCT[ON NUI411r R -0 48t

-"" __-,,:,, =1 - Imm_

L

k

, \
\

\

OoOSlDmO

O.OOSOO
• 0.| 0.4 O,e O.O t.O t.8 t.4 S.O t.O m,O

Seln
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTE_iS DIVISION

MEAT TkANSFE_ TEST

APOLLO

A ( D C TUNNEL. C

P_! S Y MBC_L.

C,-_¢Ir._OAT|¢7_ 30 M&C_ _. tQ.04 180.0 0

GROUP NO- t$2. 22S.0 X

TOTAL. pRESSURE ;'t4.? PS|A ZTS.O ÷

I_EYk_t.OS NtJNBEi_ PER |NCH 0.0284 X 106 2?'0.0 0

NO4' 0.02._6 L.B/_T X $EC 28_.0 ,1_

TOTAL TENI:ERATUI_E t638.60 DEGI;H[ES RAN_|NE

ANGLE _ ATTAC_. t4_.1 OECREES

14CdDEL. R_-X.L.EO _. 800

.................... vu, ._m_L_ • _c , _)t**. ! A_/C'fN NUt4OER -0

4e39-t5

eO? OOO

llO.OOOO

|0.0000

1.0000

e

T

U

/

S

F

O,Ik_ T

S

C

O.OtOO

• 4 -•.• -•.0 -t.e -t.ll -1.4 -t • -t.O -0.• -0.•
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

tO.OOQO

_ °0000
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T 0.1000
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NORTH AMERICAN AVIATION, INC SPACE and INFORI_,IATION SYSTENIS DIVISION

C,_)NFIGIjI_ATI.r'_N 3Q NACI.I NO. IO.Od

Hi[AT TAANSFI[_ TIE,.% (,_('UP NO. 112

/_ TOTAL PRESSL_ I_E 214.7 Ps|A

AI_.-_..L O RI[YNC_.0S NUNIBI[I_ PiER LNCH O.O284 X 106

_0 _ O.0100G LB/_T X Si[C

A i[ O C TUNNI[L C TOTAL TI[Npi[RATUI_[ IG30.GO O[GR[[S RANK. INI[

ANGLE Oil: ATTACK $4_.1 (3i[G, ili[i[$

14C/0[L I_.'_.LEO 180 °

TN|_ GlIAIIN MFDR[_I[NT$ CONF|CilI_AT|('_I NUNB_'R

pH) SYMBOL

180.0 O

225 .r-j X

255 .{3 +

270 .O O

285.0 S

X X

30t GROUP NUMBER 112, SECTION NUMBER -0 I11 OO0

i 00000"e

t .00000

O. !0000 M

/

tq

O

O.01OOO

10 -I.I -I.I *.14 -.11 -.10 -.ll le-e -t -|.4 --| • I

I/R

A-568

O.O0tO0
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

I_1 SYMBOL

CONFIr, U_ATIC_N 30 RACH NO. tO.04 O. O

_[AT TRANSFEM TE_T _C_UP N_._. t12 300.0 X

TOTAL PREssuRE 2t4,7 PS|A 3t5.0 ÷

Jf_'_LLO REYNC_DS NURBER PER INCH 0.0264 x 1o 6 330.0 o

H _ 0.01006 LB/_T X SEC 345.0
O

A E D C TUNNEL C TOTAL TERPERATURE 1636.60 DEGREEs RAN_|NE 352.5 |

ANGLE _ ATTACK 145.1 DEC,REES

MODEL RC__LE0 tGO O
x

TH[_ GRAPH REpRE_FNT_ C_NFiGuRAT|ON NUMBER 30, GROUP NUMBER 112, SECTIC_kl NUMBER -O

x
4839-t3
(=09 000

t_ b. tODOO

/

H

O
s

O oOtOOO

O.OOtO0
0.| 0,4 O.I 0,$ t.O t.I t.4 t,tl t)ll 1.0 !.| !.4 I.ll
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION
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N O R T H A IV] E [:_ I C A N AV I AT I O N, I N C. SPACE and I NFORNIATION SYSTES, IS DIVISION

0,00100
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

14(AT 111AmiJrlt TIlT

AP<X.I.O

A ir O C T11Jllil 1+. ¢

¢Clllrllr4jIIATIGli , I0 lilCH III0. SO.04

1410UP NO. ttl

TOl&l. Plllllull[ 8ti.T p|IA
IIIryNoI.OIl NUIII[_ Iq[_ INCH O.01114 X tO I

HOS O.OtOO4 LIIIFT X IU[C
TOTAL TI[NilllAT UII[ tll_lll.tIO OEillEEl IIANKIN[

ANGI.I[ OI r ATTACK IL4S.t O[GII[[I

pill IYIII_.

t.O IL IdlNOwAitO ilTRAKIP DATA

l.O •
l.O •

4.0 • LEEWARD STRAKI= DATA

111411 $11APIS IIEI_E&ENTI ¢OI4irl6UIIATION NUNIER

]
I
I

iO, ilIOLIP MUiiEII Ill, II[CTIOM MUMI[II -O

44tl0-111 L
OIY 000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

)4EAT TRAN,SFER TEST

AP(_LLO

A E D C TUNNEL C

THIs Gli&lm liEPlllrllrNT$ CONFIGUIIATION NUi4OER

¢(:_NFIGURATION 30 NACH NO. i0.04

GROUP NO. tll_

TOTAL PRESSURE lla.T p$1A
•Ev.c_osNUMB.,-- 1.¢. o.o,, x l,*
...'--o.o,_, LI/irT x SiC

TOTALTE.,"[.ATURE,.,.,o OE,mEE3.A_I,,E
A..LE_ "TTAC,_lA,.l OE_EE-

30, GROUP NUNBER 112, 8[CT[ON NUMBER -0

Pt41

t.O

2.0

3.0

4.0

SYMBOL
1

Z

3

4

48111)- i S
Ol.9 OOO

O°Sl_aO

H

/

H

O

! •

I
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! _

me m

ele

0.OI000
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NORTH AMERICAN AVIATION, INC. SPACEand ]NFORNIATION SYSTENIS DIVISION

HlrAT TRANSFlrR Tlr•T

AII_I.LO

A lr D C TUNIi(L C

• Oo • -I,I

I

I ! I I
" I I I

: : :

:::

I I I

I i l i

I I I I
i i i i

.N!

E Ill

! ! •

=

pH l BY NBOL

Cc_/rIGUliATIO_I SO MACH NO. 10.0,4 100.O O

K.RCtJp NO. 09 225.0 X

TOTAL PR[SSIJiilr Z$7.7 P•IA Z55,O +

RlrYN(_,.OS NQi4mlrR P_R INCH 0.0281 X 106 270.0 0

HO* 0.01006 Ls/ii:T X •EC 285.0 *

TOTAL •IrNpIrRATURlr $04Z.80 OFC, Rlrlr• RANKINt[

ANert.lr (31r ATTACK $43.Z Olrr_lilEIE•

X

THIs GRAPH REEPRlrSENT$ CoMIr|GURATI(_I NUlldilrR SO o CROUP NUNlllrR

III1

-i.e • 4

I
I

II l| I e
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X

• 9, •lrCTION NUI4BIrli -0

I
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C

NORTH AMERICAN AVIATION, INC. SPACE and ]NFOR:_IATION SYSTEI_TS DIVISION

1O.m

SD.Be0D

1.1_00

0°|l_O

O.OSO0

O.OOSO

HEAT TRANSFER TEST

AI=<_.LO

A E O C TUNNEL C

pt4! SYMBOL

CONF|GURATION SO HACH NO. 10.04 O. 0

GROUP NO. 89 300.0 X

TOTAL PRESSUAE 217.7 P$|A 315.O ÷

REYNCL.DS NUM6ER PER INCH 0.0_'87 X 106 330.0 0

"o* O.OLOOSLe,,ilT x SEC 345.0 .
TOTAL TENPERATURE 1_2.80 DEGREES RANK|NE 352.5 I

ANTH.( CIF ATTACK 143.Z OEG4_EES

v

THIs GRAPH REPRESENTS CONFIGURATION NUMBER

L A
I r

f_

r
A _b

kl

k

v

SO: GROUP NUMBER 11it SECTION NURSER -0

0.8 0°4 O.l O.e 't.O "o8 1.4 |.e

_,we_ eel

S.I 8.0 8.11

4SS O_
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I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

x A P

HEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

II'Mi IY I.qlOL

CoIIrIGI.JliATION $0 I_CH NO. tO.Q4 l.iO.0 O

Gll(_lp NO. SR 229.0 X

TOTAL IqlIIrlsURE EtT.? PS|A 2SS,O _"

REYNOLDS Nt_411[ll PER INCH O.ORlT X SO s 270.C3 0

HO$ O.OIOOS LII/i_T X SEC 285.0 I_

TOTAL TEIIPERATURE 1641.110 DEGREES RAmiN[

ANGt.E cIr ATTACK t4S.t DEGJIEES

1 o00000

O.OtOOO

• 0 -I1.• -I,• -• . 4 I I -I • 0 -I • • - t • • -S.4 - S • • -|,0 -O,• -O.•

•/R
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NORTH AMERICAN AVIATION, INC.

A

SPACE and INFOR_,iATION SYSTEI_IS DIVISION

It(AT TRAN_,IrI[R T(ST

AP'CI..L.O

A I[ 0 C TUNNE:L. C

ptdI SYMBOL

CC441r|GU_ATION 30 MAC)4 NO. $O.Od 0. 0

f,_OU P NO. 89 300.0 X

TOTAL PIEE$$UIE( _17.7 pS|A 315.0 ÷

REYNOLDS NUNBER PI[R INCH O.OZS? X 10 G 330.0 0

HO* 0.0$006 LB/i_T X $1rc 345.0 4_

TOTAL. TI[14prRATUAI[ $64Z.80 DI[GRI[($ RAII_IN( 35Z.9 1

ANGL.I r _ ATTACK $4S.2 DIEGIEEIrS

I.lIQQGO

t .U

O.Sl0OOO

H

O

ql

O.OSOOO

O.OOtOO

T_'l|S GRAPH REpRES(NTS CoNIr|GURATIOI NUI4OER SO, GROUP NUMS(R

/
i

r
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/

|

I
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/
¢

/

19, I(CT|ON NUMBIrR -0

X
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I

• -'_ _11 Ik l
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• O.I 0,4 O.I O.I S.O t,I 1o4 |.l l.e I,O

- I Ir_ I II I _][ I
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I I I I _1
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"_-411 II
Ill ]

III
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

NEAT TRANSFER TlrllT

APCt.LO

AIr O C TUNNEL ¢

TAU llYNBoL TAU llY NSOL

CONiriGtjiiATl(_l 30 I((CH NO. 10.04 O. 0 ilO.O 4
_iOUP NO, Ill 20.0 1 90.0 S

TOTAL Pli(llSURlr 217o7 PSIA 40.0 2 113.6 7
R(YNOLOll NUNBER PER INCH 0.0287 X tO Q 60.0 3 180.0 9

HOS O.OlOOED LIIliJ_T x Iblrc
TOTAL TI[NPERATURIr tis42.110 DIrGRIrES RANKIN(

ANGL Ir OI r ATTACK 243.2 OlrGNlrlES

X X X 48Sll-t S
THI s GliAPH RIrplilrSIrNTS CoNIriGuitATlON NUNalrR SOl GROUP NU1481rit ll9, SECTION NUI4alrR -0 44S 000

tli.m

g .08E8

O.Im

_ ._. ----_ u[]. u _ _ =
: ; ...........

• _b,,.- I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORSIATION SYSTEMS DIVISION

TAU 8.Y 1480L

CONFIrBUiEATION 30 NAC_4 NO. 10.D4 O. O

HEAT TRANSFER TEST f._C_P NO. 119 20.0 1

TOTAL MIE$&UIt( _|7.7 PS|A 40.O 2

APg_.LO REYNOL'DS NUNBER PER INCH O.C)Zl7 % tO G 4_.O 5

HO_ O.OtOOG LB/_T X SEC

A E O C TUNNEL C TOTAL, TEMPERATURE 164=,.110 DEGREI£$ RANK|ICE

ANCvL'( ¢_ ATTACK 143.E OEGIREES

TAU SYMBOL.

80.0 4

gO.O 5

113.6 7

160.0 i,

S.m

)40oSO000
4¢

I.I

0

S

X X

Tt_|$ rd_ApH REpRES(NT$ CONIr|GURATIOI NUI48(R 50, GROUP NUI48ER $9j S[CT[(_I NU4481rR -O AAD

\

\

t

!

\

X
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D.OOSO0
O*| 0.4 0,1 0.1 S.O $.8 S.4 t.Q S.I |,O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

CoNIrlGUllATiOI 30 I_CM NO. 10.04

i'q[AT T•AN,SFI[ll T($T GIt(XJP NO. IO
TOTAL. Mtl[li•iJIll( 2_i.7 P•|A

AIk[_L.O REYleI(_.D$ NUMBER Iq[R INCH O.O2•ll X hO G

.O s O.OtOO* L.I/IL_T x •[C
A mr O C TUNNEL C TOTAL. TENPERATUiitr teA,.OO DEGP.[[$ RANKIN(

ANGLE _ ATTACK 130., DEGR[[$

linE IYN_:X.

1KO .O 0

ZZ5 .O X

Z99 .O ÷

ZtO.O O
Z•5.0

Itll

t | -t.• -I.O 4.1 4,1 4.4 4.1

4OIt-li
447 000
llO._O0
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T
u
/

O. tLO00 T

O.OSOO

O*OOSO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

u
/
&

N.U
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i
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I
I

OoOSO0 I

!
I
I
I
I

HEAT TRAII_ISFER TlrST

A_LO

Alr O C TldNN[L c

Rig S¥14_:_.

CONFIGURATION 30 14ACH NO. IO.O4 O. O

Gll(_Jp lIO. 90 300.0 X

TOTAL PRlr$&UiR[ ZtS. T p$IA 315.0 ÷
REYNC_.DS NUi4BlrR PlrR iNCH O.0211S X 10 is 330.0 O

H $ 0.0"-006 LII/IF'T X IlrC 345.0 s
0

TOTAL Tlrl4plrrRATUNlr l(S4lr.OO olrrGRlrlr$ RAN_IN[ 35Z.5 |

ANf,4.[ Clr ATTACK 130.2 DIrGllllrlrS

X X

THIs SlitARi REPRISlrNTS CoNIrlGURATICX*I NUIOlrR 50, GtOQP NUSllER 90, I[CTI(_I NUilI[R -O

r
..-f \
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NORTH AMERICAN AVIATION. INC. SPACE and INFORI_IATION SYSTEI_IS DIVISION

t4(AT TRAN_IrER TI[_I,T

APOLLO

A I[ D C TUNIIqEL C

C(:_4irlGUdlATIOl_ 30 14ACH NO. 10.04

GRC_P toO. SO

TOTAL pREISuRIr s)**G.7 p&|A

RIryN¢_Os NUNBIrR Iq[R INCH O.OZlliS X tOG

HOl O.OtO01 LBI_T X &It

TOTAL TI[NptrRATU i_l[ t64=*.00 oIrGRl[ES RANKINIr

ANG4.1[ _ ATTACK t30.2 D[GR(($
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

hEAT TRA_FER TEST

APOLLO

A ( 0 C TUNNEt. C

F'_I S VWBOI,,.

¢Oe¢FIGURATION 30 MACH NO. 10,04 O. O

rdiOQ p NO. 90 300.0 X

1OTAt. PRE6SURE 216.7 p61A 3tS.O •

REYN(_,.06 NUi4BER P(R INCH 0.0266 X tO 6 330.0 (3

%* o.01o06 LB,FT x 6(c 3,,.0 *
WTACTEhPE_AT_E_6,_.O00(_,EE6 RA._'.E 352.s ,
,,,,.E (_ A,TAC_130.20(_EE6
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTES, IS DIVISION

HEAT TRAN_FER T(ST

AP(_.LO

A E D C TUNNEL C

Im.OOOD

CONFIGURATION 30 tiACH NO. IO.04

r_OUP NO. RD

TOTAL INREssuR[ ='16.7 p$|A

REYNOLDS NUI41iER PI[R INCH O.OElS X 10 S

HOe O.OtOOI LBI_T X $(C

TOTAL TEI4PERATURE l_41.OID DEGREES RANKIN Ir

ANf_.E _ ATTACK ISO._ O[_EES

Tt'tl& GRAPH R[PRES[NT8 CC¢,IFIGURATION NUNa[R

TAU $Y 14ROL TAU SY MDOL

O. O SO.D 4

ZO .O 1 90 .D 5

40.0 Z 113.6 7

GO .O 5 180.0 9

X X )

SO, GROup NUtiOI[R 90, SECTION NUttB[R -O

4R59-|$

455 OOO

tQ.m

• oOOOO

O.|m

• L

L

\

O.OOSO
• 0.II 0.4 0,I 0.II 1.0

SelR

A-584

t.| 1.4

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEI_IS DIVISION

t .O000O

H 0 .lO000

/

H

0

0o01000

0,00100
0,| 0.4 O.e Ooe S.O t,| |.4 S.e 1.8 l,O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AP(_,.LO

A [ 0 C TUNNEL C

!

| |

!i

II
II
II
!1
I1
I;

!
II
II

I
• 0 -II.I -II.I

imi SYMBOL

CoNIr|Gt/tATIOtl 30 KtCN Re. tO,I3 280.0 O

GROUP NO. iT 225.0 X

TOTAL INtEssuRE 7§0.0 pSIA Z55.0 ÷

REYNCt.O$ NUNBER PER INCH O.OS3T X 10 S Z?O.O O

HO_ O.Ot833 LB/_T X SEC ZSS.0

TOTAL TEMPERATURE tTlll).tO DEGREES RANKINE

ANGLE _ ATTACK ST9.11 DEGREES

X X

!1

• 4 -• . | -• . 0 - t • • -I • -t.4 - _ . • . I . O -0.t| .-O.l -0 • 4 -0.11-- * •

S/R

lll,--il

_7 000

t0.0000

S .0000
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O. tO00 T
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NORTH AMERICAN AVIATION, INC.
_) SPACE and INFORI_IATION SYSTEMS DIVISION

HEAT T_ANSF'ER TIEST

APOLLO

k E 0 C TUNNEL C

pHX SYMBOL

CONFIGt._iEATIC_I 30 MACH NO. 10.13 O. O

G_OUP NO. 97 300.0 X

TOTAL PRESSURE 750.0 pSlA 515.O ÷

R(YN¢BLDS NUMBER PER iNCH 0.0837 X 10 6 350.O 0

HO_ 0.01833 LB/_T X SEC 345.0
TOTAL TEMPERATURE 1768.10 DEGREES RANKiN( 352.5 i

ANGLE OF ATTACK 179.80EG_EES

\

30, GRC_P NUMBER

I

v

97, SECTIC%N NUMBER -O

iiiiiii
i| I II i I

IIIIIII
IIIIIII
IIIIIII
IIIIIII

IIIIIII
I|||11|
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IIIIIIII

IIIIIIII
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Illillll
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0,l t.O
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I11 !

III :
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II
ii I'i

lot 1.4
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1.1 t.4 1.0 I!.! 1.4 l.ll I!.1)
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I
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!
I
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I
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t.tl£AT TRANSFER TEST

A 1_[::4.L(::)

A [ D C TUNNEL C

pt_l SV_SOL

CoNIrIGU_ATIO_I 30 NACH NO. 10.13 180.0 0

GI_OUP NO. 97 Z25.D X

TOTAL PliE$$U lie 750.0 ff$1A 255.0 ÷

REYN(_.DS NUNSER PER INCH 0°0857 X $ °6 2_.0 O

HO_ O.0|833 Lil/t_T X SEC 285.0 *

TOTAL TENpERATUii[ t?illl.tO DEGREES RANKIN[

ANf_i.E _ ATTACi_ ITll.ll DEC_qEE$

402)il-15

ills 000

• .00Q00

I o00OO0

O. iOOOO H

/

H

O

0.01_

-I.0 -I.O -|.1 _.4 - .• 8 4.0 -t.• - ,1 • -S,4 - .t • - .t 0 _.1 _.t _.4 _.•

S/l
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

t4_AT TRAI_SF[R TEST

APOLLO

A E O C Tt,_MNEL £

pH1 $Y I_OI..

O. O
CONF'IGURATICe4 SO I_kCH NO. 10.13

r,ROij P NO. 97 300.0 X

TOTAL INiESSUli( 7S0. It pSIA 315.it ÷

llEYNCLDS NUMBER Iq[R INCH It.itbS? X 106 33it.0 O
345.0

,O s O.01,3S LB/I_'T X SI[C

TOTAL TENPERATUII( t788.1it OEGRIEES RANK IN( 392.5 I

ANGt.I[ CI r ATTACK 17_.3 0(GRI[ES

ll,U
THIS GRAPH REPRESENTS CONFIGURATI(_ NUi44DER SO, GROUP NUMBER S7, SECTION NUf48*'R -O

liSt-l! i

eee ooc

t .R

H O.1OO00

H

O

S

O.OIOeO

O.OOSOO
0,l 0.4 0.l O.I 1.0 1.8 t,4 t.e too 8.0 1.8 8.4 I.I I,I

S/N
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

H(AT TRANSFER TEST

AI_LO

A ( D C TUNNEL C

SO.OOOO

x x J

TAU |YNeOL TAU SYI_OL

CL-'_F|GUiIAT|C_ 30 NACN NC,. 10.13 0. O 1_3.0 4

G_L"_JP [_'_. 97 20.G 1 i_.O 5

TOTAL PR(SSUR[ 750.0 pS|A 40.0 2 $13.S 7

flEYNC_.OS NUMBER pER INCH O.O837 X 106 6G.O 3 150.0 9

HOS Q.G1833 LB/_T X S(C
TOTAL TEMPERATUi_[ 1788.10 DEGREES RANK|N(

ANGLE _ ATTAC_ 179.80EC_[ES

x x
Tt_|S GI_ApN I_I[pRESENTS C_NFLGuRATION NUMBER 30, GROUP NUNB(R 971 sirCT|Ciq NUNS£R -G 411 O0C

tQ.m

I.m
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T
U
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e

F

T O.SO00

S
(
C

0.0100

O.OOlO
0.4 O.ll O.II i .O t .I IL.4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_,00000

TAu SYNBOL TAU S Y NI_C_I..

CC_IrlGUI_ATIC_ 30 NACH NO, 10.13 O. G $O.O 4

_EAT T_ANSIrER TE3T GROUp NO, Sl'/' 20.0 1 90,0 5

TOTAL PRESSURE 750,O pSIA ,40.0 2 113.6 7

APL-_LLO REYNC_0S NU_IER pER INCH 0.0537 X 106 60.0 3 180.0 9

HO4_ 0.01833 LB/_'T v SFC

A E D C TUNNEL C TOTAL TENPIERATUi_E 1788.10 OEGRIEEs RANI_|NE

ANGLE _ ATTACK 179.80EC_EE$

t .QC_OQ

H O. llmO0

/

H

0

0.05000

O,OOSO0
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-- -- . • =ll_ piiT I • /
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

14[AT 111&mlJrl[ll TIlT

AII_.LO

& Ir D ¢ TUNNEL ¢

CCI/lt(JRATIcll i0 MCM NO. to,tl

_C_JP NO. I)11

TOTAL PR[llUIR( 741.1 pIIA

t[v_cx.ol mml[n plm INCl+ o.ooas x to e

klos o.ot158 Lll/fT X KC
TOTAL TI[NIIq_ATUiRE *-71111.110 OI[GR[[I IANKIN[

AAE Cf ATTACK tOY.$ D([GItl[ES

180.0 0

I£S.O II
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K
1111:
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

T

U
#

tlI.N

till .llOOO

It oOOOO

O.1000

ll.OSl00

0°0010

_I[AT TliAN._lr[ll TEST

AIh0i.LO

A [ D ¢ TIJNNEI. C

ira! IYNI_.

C(:NlriGuIliATlCll 30 i_4CN NO* tO*t3 O. O

_i_Jp NO. I)11 lIO0. O X

TOTAL PllE$lUll[ 741.11 p|IA |tS.O *

llEYNCLDS NUI_[li PER INCH 0.0835 X 10 @ $110.0 O

HOe 0.01833 LII/_T X llEC $49.0 •
TOTAL T[lIpEItATLill[ $Tli1_.80 OlrGll[[i RAISIN[ 3SZ.S [

Ali_E ¢_ ATTACK 117.1 D[_[IEli

x x X

401$-Sl I
lit 00(Tt4II r_&P_ lt[pllE&ENTll COl_iIUllATiCll li_ll[ll I0, GROUP Ni,ll41[ll II, I[CTION NI_I[.II --O

0*1 0.4 0.l 0.l I*0 I,l t.4 t*l I.I l*0 l.l 8.4

Illl
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

X X X

HEAT TRAN_FEll TEST

APOLLO

A E O C TUNI_L •

_I 8YMOOL

(:(:IdrlGUilATIC_l 30 1_4•H NO. IO.t$ tlO.O O

GIIC_P _. ill llg.O X

TOTAL PlttrssudlE 746.9 P$|A 2S5.0 4.

liEYNCI.OS NUI_ER leER INCH O.Oll3S X 10 Q 2_D.O (3

HOi 0.01833 LII/ir'T X SEC 285.0 i

TOTAL TEI_EliATUliE 171)1S.60 OEGRIEE$ RANKIN[

ANfwL Ir OF AITACK i6T.S OI[GRIrIrs
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i,l_ '_ •

,.,'4 "

X

ill II[CTION NUM6ER -0

_m m mu_

P

f

I • ll • -I,4 I • -II,O -0,• -0 • -0 4 -0,•

9£1 000

i II ol00O00

1,00000

I

I
I
I
I
I
I
I O.lil H

I i

I
i ,,
I
1 "

0

I "
I
I

O.OtOOO

O.OOSO0
w

ll/R

A-594

SID 53- 1135



NORTH AMERICAN AVIATION. INC. SPACE and INFOR_IATION SYSTE_IS DIVISION

X A

mEAT TRANSFER TE:ST

AI_0t.LO

A E D C TtJNNEL C

pt.t! :5 Y ;4601..

C¢IfIGUi_ATLON :50 _CH NO. 10.L:5 O. O

r.,,RC_jp NO. 99 :500.0 X

TOTAL PIRE$:SURE 746.9 pBIA 315.O ÷

REYNCLD:5, IM,R49,ER PiER |144114 0.09:53 X 1 °6 :5:50.0 rl

Ho:l; 0.0't.933 LB/_T X 9[C 345.0 S

TOTAL TEH4PERATURE 1799,60 DEGREE:5 RANKINE 352,5 1

ANG_.F (_F ATTACK 167.9 DI[GRE[$

t.M

H O. ltDOOO
41

H

O

S

O.OSOO0

O.OOtOO
• 0.| 0.4 Ool O.O t.O 1.8 t.4

911q

I,I t.O 8.0 8,8 8,4 8,0 8.0 $,0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

ip_I[AT TRANSIrER TEST

AP(_LO

A E D C TUNNRL C

N.m

X X

TAU iYMIOL

CONFIGUmATION 30 MACH NO. IO.S3 O. O

SOUP NO. SS ZO.O t

TOT&L PRESSURE TAI.I pSIA 40.0 Z
REYleOL.O:S NUNIER pER INCH 0.0835 X 101 eO.O s

HOt O.O1133 LSI_T X &EC
TOTAL TIrNpERATU lltE STI6,EO DEGREES RANKIN[

AN_E OF ATTACK *.$7.11 DEGREES

TAU SY N_"It..
OO,O ,4

SO,O S

113.6 T

leo .O S

v v

TMIS GRAIm REPRESENTS CONP|GURAT|C(q NUNSER 30, GRCXJP NUI46ER Re, SECTION NUMBER -0

4l$l-%S L
S£9 000

tli.mlm

I°m

O.Sm

\ ",, \

% l

0 .O11130

O.OOSO
• 0.8 0.4 O.I O.ll S.O t.I $.4

SO/R

A-596
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NORTH AMERICAN AVIATION, INC. SPACEand INFORMATION SYSTENIS DIVISION

TAU 8YI40t. TAU sYNBC_.

COI_[&URATION 30 NACH NO. 10.13 0. 0 IkO.O 4

MEAT TRAN_i, FER TE_T G_CqJP NO. till Z0.0 1 90.0 S

TOTAL I_ES_UR[ 146.9 pSIA 40.0 Z 113.6 7

Al:q0t.LO IilEYN(:_.DS NUNSER Iq[R INCH 0.0135 X IO e IN3.0 5 llIO.O 9

HO_ 0.01e33 LB/Ji_T X SEC

A [ O C TUNN(L C TOTAL TEMPERATURE 1786.(d0 DEGREES RANKINI[

ANC,,t.E ¢_r ATTACK 167.8 OE_EE$

THIs r,_v _ v

t .OOO00

H O. liD000
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m m I n u m n
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\ X\ k
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l
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•I_IR

A-597

SID 63-1135



NORTH AMERICAN AVIATION, INC. ((_/ SPACEand INFOR_|ATION SYSTE_IS DIVISION

HEAT •liAH_rlLrll •118•

AIIq_LO

A E 0 C TUNM[L C
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I I : -

: : : : -

! _R : : -

!in_,,

: : : : :

'. , , : ;

;;iii

I I

I1'1'¢1 IYI4ICL

CClilrl•UlliTICl¢ :SO IMCH NO. 10.l_l. 180.0 O

in(_uP NO. 71, llS.O X

• OTAL IqlEl&Uml[ TSO.O PI|A ISS.O _*

RETN_0I NUNBER PER INCH 0.0141 X t01 IT0.0 O

HOS 0.0t653 L•/I_T X •[C IIS.0 S

• O•AL TI[NIq[•A•U •It _ll.llO Ol[GIItl[l[I ItAk_lN[

AN4_.[ CI r ATTACK _St.I Ol[GItEEI

-II.l 4.0 - I • • - t • • - t • 4 - t • • -lk.0 -O.0 -0.ql -0.4 .0.11
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

ISII

, A-599 ........... III
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

_AT TRAImlrlm TIlT
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AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

v X

NE.A1, TI_AImII'Im TEST

AP_4.LO

Air O ¢ _ (

Pill IVI41CL

C(_lrli4JIIA1,1(_ll 30 I¢14 NO. tO.t| O. O

IllCXJP NO. 71' IOO.O X

TOTAL PREIIUiI[ ?SO.O pIIA IlS.O +

*lr_t.os MUMSL_m ,.c.o.o*4e x _o* s)o.o o
"o* o.ot*3_ _,,F1, x sic 14_.o *
TOTAL TlrIIPI[RATUII[ sllll.lO Dl[G4tEl[S IIAM{II )SZ.S I

AN_.[ ¢1r A1,1,ACK tS_L* s' D(fAlrl[I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t4EAT 11tANSlrlL'R I'£11

APCt..LO

Air DC _t. C

m.I

Ci_lrliUllATl0N :IK) llk¢114 NO. tO.tl

fdtC_P NO. YY

TOTAL PIIEIIIU•I[ ?SO.O PSIA
KYNCt.IDIk _ PER INCH 0.O141 X *O1

Noi O.O*.ss LJ/I_T X IIC
TOTAL TI[NPEItATUIt[ STll,.lO Dl[GllEEl RA)mlNE

AWrA.E ¢Jr AITa*CK tSt., OErAEEI

T_lt Ulllm IEIHII|ENTI ¢i_Fllr_ll&TICll lIUIll(ll

TAU I, Yl4k_ TAU IYHkl.
O, 0 00,O 4

L'O,O t 90,0 S
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.NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

TAU IYI4BCIL
CCllrir, lJlllllcll IIO NACH NO. IO.tl O. O

I.I(AT 111AlIIFILT TIlT InouP NO. ", Im.O I

TOTAL Illllr,iUllE ,SO.O PIIIA dIO.O £

AII_LO R[TNCLDI NImlEll FEll INCH 0.0848 X tO" 4O.O •

H_ O.OtlS$ LIIII_T X II[C

• E ID ¢ _ C TOTAL. TENPEIIATUIII[ IT•I.IQ Dl[GIIIrlrll IIAlmlN[
v

II N
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NORTH AMERICAN AVIATION INC SPACE and INFORMATION SYSTEMS DIVISION

I'IIEAT TRAN$1rlER TEST

AlnqC4. LO

AIr 0 C TUNNEL C

CC_WIGURA'I'|C_I 50 I,ULCH _. 10.t3

C,,R_p NO. I05

TOTAL. PR(SSt_[ 7Ag.2 PS|A

REYNOLOS NUN6[R pIER |I_EH 0.0848 X 10 G

t.I s 0.01633 LB/_T X $IEC
O

TOTAL TIEMPIERATiJiI( 1774.G0 OIEGRIEIES RANKINIE

ANGLIE C_ ATTACK 151.2 OIEGftIEIE$

TN|_, GRAPH RIEpRIE$(NT$ CC, NF|GURAT|C,N NuNB(I_

iml SYMBOL

180.0 0

225.0 X

255.0 ",

270.0 0

Z65.0 S

10°0000

B

T

U

/

$

e

F

O. tOOO T

S

E

C

O.O|OO

- °I 0 - I e, - I l, - I 4, II IO I l t I -l.4 -I. I

sir
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SID 63- 1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

pHI SYNBOL

0. O

300.0 X

315.0 _"

330.0 O

3,45.0

352 • 5 l

tO.W

I .O000

B

t

U

/

S

G

Ir

T 0.1000

S

E

C

0,0500

0.0010
II 0.1 0.4 0,1 0.11 1.0 $.! $.4 l.e I.I 1.0 I!,11 1,4 !.1 I!.11 1.0

I/ll
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SID 63-I135
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N 0 [:_ T H A IV] [:: R I C A N AV [ AT I 0 N, [ N C. SPACE and I NFOR3,1ATION SYSTENIS DIVISION

MEAT T_ANSFER TEST

A E D C TUNNEL C

CONF|GuRATION 30 NACH NO. tG.IS

G_OUP NC,. 105

TOTAL PRESSURE T49.2 pSIA

REYNC'_DS NUNBE_ PER INCH 0.0848 X t °6

* 0.01833 LB/_T x SEC
H O
T_TAc TEMPERATURE 1774.G0 DEGREES RANM.|NE

ANGLE OF ATTACK 151.2 DE_EE$

TM|$ G_ApH _EPRESERTS CONF|Gu_AT|ON NUMBER

II
II
[ 1

! I I I

III i
I11 I
!ii II
I11 II
II Ii
I[ II
I!1
| I I I |

!1 |1|
II Ill
II Ill
11 111
11 II_ll
II _illl

11], 11111[

ll,,lllll
I I j | | I I | | I

1 I IIIIIII
11 IIIIIII
IIIIIIIIII

lllllllllIllllllll
IIIIIlilll

IIIIlll

III
-I.0 -|.$ -• • •

II
II
Illl

!I1
II!
II!
Iil
III
III
II!

II!
I|1

I!!
Ill
I I IJ-''-- S

-_X¢-

\

b

phi SYNBC_

180.0 C_

225.0 X

255.0 *

270.0 (:3

Z85.0 ,_

X X

30, GROUP NUI,4B[_ 10_, SECT|ON NUNB[_ -0

IIIi

E ,,mk_m'

/
/ /

/
r/

//

I 4 -I! I, .! n..,A •. -t •. -t.4

I/R

| • -St.O -0 • -0 • -O 4 -O •
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SID 63- 1135
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NORTH AMERICAN AVIATION, INC. _ SPACEandINFOR1%IATIONSYSTEl_ISDIV[SION

HEAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

pMi SYMBOL

CC_FIGt_ATION 30 _CH NO. 10.13 O. O

_'_OUP NO. 105 300.0 X

TOTAL PRESSURE 749.2 pSIA 315.O +

REYN_'_LDS NUMBER PER |NCM O.O846 X 106 330.0 O

HO_ O.O1833 LB/_T X SEC 345.0 S

TOTAL TEMPERAT_E 1774.60 DEGREES RANI_.INE 352.5 1

ANGLE _ A_TACK 151.2 DEGREES

I.U

M 0.10000

0.01000

0.00100
• O.I 0.4 O.I O.I 1.0 l.! 1.4

S/fl

A-607

I.I t,I |.0 I.I 8.4 I.l I.I I.O

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

TAU SXNBOL

¢ONF|GuRATION 30 NhCH NO. 10.13 O. 0

GROUP NO. tO5 20.0 1

TOTAL PRESSURE 74g.2 PS|A 40.0 2

REYNOLDS Nu_ER PER |NCH Q.0848 x 10 G 60.0 3

HO_ 0.01833 LB/_T X SEC

TOTAL TEMp[RATUAE t774.GO DEGREES RAN_|N[

ANGLE C4 r ATTAC_ 151.20EGI_EES

TAU SY_OL

80.0 4

90.0 5

113.G 7

180.0 9

X X )

aHe_lp- 1_

7Z9 000

tQ._
j4

- _ --_" _ ......
m _ _ m m....

\ \ \\ ',:

:%

7

0.05t00

O.OOt0
0 0,8 0,4 O.I O.I t.O t.8 t,4 t.e

SOIN

. A-608

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACEand INFOR.'_IATION SYSTENIS DIVISION

x x )

HEAT T_ANSFER TEST

APOLLO

A E 0 C TUNNEL C

T_IsVGHApH REPRESENTS CC_F|GURAT|C,N NUMBER

CC'_IF|GU_AT|C_ 30 NACH NO. 10.13

r_OUP NO. IO5

TOTAL PRESSURE 749.2 pSIA

R[YN_DS NUMBER PER INCH 0.05&$ X 106

N0_ 0.01833 LB/_T X SEC

TOTAL TEMPERATURE 1774.G0 DEGREES RAN_|NE

ANGLE _ ATTACK 151.2 DE6_EES

3Q, GROUP NUMBER 1Q5, SECT|C_I NUN_[R -O

TAU SYMBOL TAU SYMBOL

O. 0 80.0 •

ZO.O 1 90.0 5

40.0 2 113.6 7

60.0 3 180.0 9

?31 000

t.U

H O.1_

/

H

O

S

..,,, _m m ee _ ----
2;, _':------i2-- -- - -

\ ,. \

1 \ \ \
\ \

I

O.OSO00

O.OOSO0
O 0.1 0.4 0.l 0.l t.0 t.I 1.4 1.4 |oe 1.0

Stir
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

CoNIr|GURATI(_I 30 MACH NO. 10.13

tSI[AT TRAN_F(R T[ST GII_Jp NO. 70

TOTAL PR[ISURr 751.1 PS|A

APCX.LO II[YNOL.O$ 14Ulillrll pER INCH O.O•51i X 10 I

HOe 0o01135 LI/_T X I(C

A ( O C TILJi41_L C TOTAL T[Niq[RATU•[ IT1•.30 DIEGII[I[I RANK|N(

AI4f_.[ CI r ATTACK 149.1 oIr_llrl[•

THiS GRApI,I R[pRIr$[NT 1 CoNIrlGURAT[_ NUMB[R

I111 1111
IIiiliII

I I I I I I lI I I I I ! I

I I I I ! I I !

II II II II

III! II II
I!11 !1 II
III! II II
IIII !1 II

Illl!!!!
i::; l,, ,,
!1 !1 I II II

II il I II II

ill I!1 II
III III II
IN III II "'_

Ilir_lll II _,

I I I I I I I I I

I I I I I I I ILl I -"-

I I I I I I I I_1 I X.-_.. _ "-

II I I I II 11 -- --
IIII III 51 .,"" "
Iii11111 I_i ."_'
i111111I_ ,'

IIIlillliX,'
l I I I I I I I I l

I I I a a l I I I I

I I I a a I I I I I

II I III II II

II I III II II
IIIIlill II
!1111111 II
IIIIIIII II

IIIIIIIIII
-I.O -II.0 -II.O -I.4 -II.I -I1.0 -I • • -IL.e

II_l SY 141(:_.

1•o.0 O

22s .0 X

2Ss .0 *

2?0.0 O

Z•S .o *

SIR

X

SO, GROUP Nl._l[ll

ol

4

J

/

,/
H

J

f

/

X

?•, I[CTION NUMIIrR -0

d J
j II II

S,4 I • I 0 -0.0 -0.• -0.4 -0.1

!
I
I

I

I

I
I

I
I

I

!
I
I
I

I

A$1$-Ii I..

lit 0OO

IOoOO00

$O°U

I .IWOO

T

U

A'

O.tOOO T

O.OILOO

O.OOSO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

t.t(AT TRANSFER TEST

APOt.LO

A E 0 C TUM4(L C

P_I SYNBOb

COe4F'IGURATICdM $O MACH NO. 10.15 O. O

GROUP 140. 78 300.0 X

TOTAL PliESSURE 759.D p1)|A 315.0 ,_

REYNTX.O1) NQi48ER PER INCH O.01)59 X 101) 51)0.0 O

H 4w O.0181)3 LB/_T X $1rC 545.0 I¢
O

TOTAL TENPERATUA( XT_IS.SO OEGRE[1) RANKIN( 1)52.5 [

ANGI..E Ci r ATTACK 145).20rt',_qEl[1)

10.0000

l°m

IS

T

U

/

S

¢1

Ir

T O. lOGO

S

(

C

O.OSO0

O.OOSO
0,8 0.4 O.Q O.IL t.O 1.8 1.4 S.e t.8 8.0 8.8

fJ/R
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

I_[AT 11tAI4_rEI TE&T

&IeCLLO

AIr O C T4_N[L C

¢CI4Flf_RATIOH 30 _4CH NO* tO.t$

_(_P NO, 1'8

TOT&t. Ilmlr&lU illr 7,,., PIIA
• EYNOLO, NUI_Im Iq[, INCM 0.0"_9 X tO"

t4Oi 0.Ot'33 Llll_T X &[C
TOTAL TENIIEIIATUII[ ,T1),.30 OlrGR[[$ RANKIN[

AN•4.1 r Cl r ATTACK l,l)., 0[fAE[ll

phi IYeak_

tIO.O O

I£S.O X

ZSS .0 *

l?O.O O

21S.O *

4111-|1 k.
ill 000
1,00000

1.00000

0. lllSOO H

/

M

O
il

O.OSO00

• • -8,0 4,4 -1,4 -8,8 "1 0 I • I •• i
t • -S,0 -O,ll -0,11 -0,4 .0,11

0,00t00
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR]qATION SYSTEMS DIVISION

I.n

M O.S_
$

I

H

O
I

0.0Sl_O

0.00S00

_[AT _&_F[R T[ST

AlhC_LO

A [ 0 C TUNNRL c

pHI $YI4GI.

CCiilrlSUliATICld 30 linCH NO. 10.15 O. 0

f4L(XIP lID. _ 300.0 X

TOTAL PR[SIUR[ ?Sl.I PSIA 51S.O ÷
It[YNOL.DS NUNBER PER INCH 0.Ol39 X l0 is 330.0 O

NOi O.OtllS3 LII/I_T X SlrC &4S.O
TOTAL T[HP(RATUiU r 1_8.30 OEGREES RANKikE 3S2.5 |

&NGL( _r ATTACIr, 149,20I[GliEES

x x x
411t-11 I

THIS 64tiPt4 REPRESENTI C0i_rIGURAT|_ NUNB(R 100 GROUP NUNaER TI, I[CTION NUNB[R -O lit O0(

,_ II!!1'
' II]iF

I _ _r • i I I I I 1
! --" ,r q i I I I I !K • " • .... I I ! I I
I_ / ! I I I ! I
I'_ J .... I I i I ! I
I '_ / I I I I I

I _! lllli

| _ i i

i

I ", _" "" "' " ! I I I I_
I " "", ,, ,il I II
I ",_.,'r' r llll
! . Illli
I !!111
I I I I I I
I 1 I I ! I

I I I I I I

I I I I I I
I i I I I !
I I I I I I
I IIIII
I IIII!
I ilkll
• 0.1 0*4 0.1 0.$ 1.0 I01 1.4 l.l $.e 1.0 l.I 1.4 l.l I.I I.O

Isll

A-613
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

HI[AT TItANSIrI[R TEST

APOt.LO

A [ D ¢ TUNNEL C

X X

TAU IYN8(_ TAU $Y848(_

CCillr|l(jilATICil _lO IMCH K). LO.t$ O. O lIO.O 4

_)P leD. lrll 20.0 t IK).o s

TOTAL. pIIIrlbsUR[ •Sl).ll PI|A 40.0 Z 113.6 •
ItEYIItOt.Ol IARI[II KR INCH O.Ol3l X toe I0.0 II SlO.O t

)40_ O.OIISS LII/_T X IEC
TOTAL Tlrll4PI[RATU lAIr ITllll.llO Dl[GIItlr(Ib RANK|N(

All4f_[ CI r ATTACK 141).1 OI[GR(I[I

u--al l_AIm m[IMlll[WTI C(_If'liUIIATi(_ll N_ll[ll

X x

|Oo GItCQP NUI4[R Yl, SECTION NQi4[R -0
4119-| II
IIS 00(

tll.U

I°m

O.Imm

\

L

O.OlaO

O,OOlO
O,| 0,4 O,e 0,0 I.II IL,4 1.4 I.I I1.0

A-614
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HIE:AT TllAl_llrEI TEIT

APCLLO

AIr O C TUNNEL C

TAU IYI4B¢IL. TAu IYI41OI.

CONPIGuilIATION IO NACH IIK). lO.tl O. O GO.O 4

GROUP NO. 71) _D.O I. RO.D S

TOTAL IqllrllUNlr ?5R.D plEA 40.0 £ l|i.l •

REYNOLDS__ NUNBIrR PER Ik_H O.Olll X I01 IO.O i leO.O t

)4r_ O.O_R3I Lll/_T X IIlrC

TOTAL TIrNPERATURIr t?l)i.lO DlrGRlrlrl RANKINI[

ANGLIr _ ATTACK t49.2 OEGIEEirl

I./
TH|& fAApH ItlrpIEIENTI CCllir|iUilAT|CN N(JlilER |0 GROUF NUI_IER

v v
4ml.-za

71p I[CT|ON NUIII[R -0 ill 0K

t .n

H O.l_

/

)4

O

a_

! |

--urn m

B-.

, \

'\1

0o_
• 0,1 O.i 0,1 0,1 I,O t,I I,i I.l I.1 I,O

le/R
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NORTH AMERICAN AVIATION, INC.

CONFIGURATION SO MACH NO. 10.13

MEAT TRAN_IrER TI[ST GROUP NO. _nlt

TOTAL pRI[$$U_[ 741.2 PSIA

RIryNCL.D $ NUNBIr R p(rR INCH 0.0823 X 101
A p_-_L.LO

HO$ 0.01633 LII/_T X $EC

A ( 0 C TuNN(L C TOTAL TEMp(RATUlt( 1793.lO 0(GR(ES RAN_IN(

AN(,_.( (_r ATTACK 149.2 O[Gl_EIr$

M_X'EL _LLLEC % _OC'

THIS rBRApH R[PR[SENT$ CONFIGuRATIC_I NUNIIrR

I1111!! !

IliilinII
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IIIIII1 II

Illlllll II
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r

SPACE and INFORMATION SYSTEMS DIVISION

pH 1 SYMBOL

180.0 O

Z25 .O X

255.0 ÷

270 .O O

2115.0 $

X X

30, GROUP NUH6[R 106, SECTION NUNO[R -0

t

L
r

x

/

3

q

ki
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_mq i

/
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r
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRANSFER TEST

APOLLO

A E B C TUNNEL C

X x x

PNI SYMBOL

CONFIGURATION 30 MACH NO. 10.13 O. O

GROup NO. toe 300.0 X

TOTAL PRESSURE 741.2 PS|A 315.0 ÷

REYNOLDS NUNBER P(R INCH O.OBZ5 X 106 330.0 O

HO_ 0.01833 LB/_T X SEC 345.0

TOTAL TENp(RATUI_E 1793.10 DEGREES RANK|NE+ 352.5 |

ANGLE _ ATTACK 149.20EGREES

MC@EL _C_LEC 1_ C

TH|S GRAPH REPRESENTS CONF|GURATIC_ NUNBER

X X

313, GROUP NUMBER 106, SECTION NUIIIBER -0
_iO,OOOO

• _ x

73m (M_C

tO.OOg_

B

U

/

S

G

Ir

• O.lO00

S

(

C

O.OSO0

O,OOlO
I O,8 0.4 0,t 0,l 1.0 1.8
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

nEAT TNANSF[R TEST

APOLLO

A E C C TUNNEL C

ITI
II

! I I I

I I II
! III
I III
I I11
I I!I
I lil
l Ill

III
I I I I I
IIIII
IIIII

Ilill
II111
ill i]_'li

}l ill"
! !Inin
| I | | I I !
IIIIII |1
I||111 II

11111! |1
IIIIII II
II I11 II
II II11
InJill
IIII

-$,o -I.I -•.•

CC_44F|GU_AT|ON 30 NACH NO. 10.13

C.lIOUp HO. tOG

TOTAL PRES$UIIE 741.2 PS|k

REYNCLD$ k_UNS(R P(R INCH 0.0823 X I0 G

HOe 9.G1633 LB/_T X $[C

TOTAL TENpERATUII[ 1793.10 OEGR[ES RANK INE

ANGLE _ ATTACK '149.2 0(C_itEE$

I[!
Iil
| i I

|I|
ll|
I11
ill
ill
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III

I[I
| | |
|||
III

III ..... ._
I.J_- s

I
I
I

CONIr I GUillA T | Ci¢ NUMBIER
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I
-• ,4

pt'4| $ Y14C'L

180.0 O
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Z59 .O •

Z 7_:) .0 rl

Ze5 .o ,1_

w

313, GltC_p NUMBER 106, SECTION NUNBF'R -Q

/
x

I
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D
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/
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J

f
J
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

k.W

m o. 1ol3oo

ql

/

H

o

al

0.0104)0

0.00100

LJ

HEAT THANSFER TEST

APOLLO

A E 0 C TUNNEL C

v

THIS GRAPH REPRESENTS CC_IFIGURAT|C_ NUMBER

• O,E 0.4 O.l 0.8 1.0

L
k

_I SYMBOL

CONFIGURATION 30 NACH NO. 10.13 O. O

r..RCXjp NO. 106 300.0 X

TOTAL PRESSURE 741.2 pSIA 315.0 ÷

REYNCL0S NUMBER PER INCH 0.0823 X 106 330.0 O

HO* 0.01853 LB/_T X SEC 345.0 *

TOTAL TEMPERATUi_E 1793.$00EGREES RANI(.INE 35Z.5 |

ANGLE _ ATTACK Iig.Z DEC._EES

_<_EL _,fLLEC I_,_ L

X

30, GROUP NUMBER 105, SECTION NUMBER -0

#,V

X

T;; -_o

lITIrl l
I I I I I I
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illll
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NORTH AMERICAN AVIATION, INC. _ SPACE and lNFORMATION SYSTEMS DIVISION

X x

_(AT T_ANsFER TEST

AI_'_LO

A ( 0 C TUNN[L C

_O,m

CONIr|GURATION 30 14ACN NO. 10.t3

GROUp NO. 196

TOTAL pR($SUR( 741.2 PSIA

R[YNOLDS NUNB[R p(R |NCH O.OOZ3 X 106

NO_ 0.01e33 LB/_T X $(C

TOTAL T(Mp(RATUR[ 1Z93.10 O(GR([S RANK IN(

ANr_.( (_" ATTACK $49.20(Gl_([$

_C_EL _L_LED 180 C'

THiS GRAPH R(pRESENTS CC_IFIGURATION NUN6[R

TAU SYMBOL. TAU SYMBOL

0. 0 80_0 A

ZO.O 1 90.0 5

40.0 2 113.6 7

60.0 3 180.0 9

v v
Qwow-s_

_0, GROUP NUMBER 106, S(CT|(:_i NUMB[R -0 74S 04)0

tQ.OOOO

I °nnnn

O.lm

-.J 1

m m: ...........

t k _

I

O.OSO0

O.OOSO
• O.I 0.4 O.e O.e I.O t.I t.4 t.e |.e 8,0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_.QQOQQ

MEAT TRANSFER T(ST

APOLLO

A E 0 C TUNNEL (

t
TrOiS GI_ApH REPt_ESENTS CONF|GURATiOM NUMBER

CC4qF|GUi_AT|C4¢ 30 MACH NO. 10.13

GROUP NO. 106

TOTAL pRESSURE 741.2 pSIA

REYNC_DS NuMER pER INCH 0.0823 X 106

H O.O1833 LB/_T X SEC
O

TOTAL TEMPERATURE $793.10 DEGREES RANK|N(

ANGLE OF ATTACK 149.20EGl_(($

_EL _C_LED 18_ L'
X

30, GROUP NUMBER 106, SECTION NUMBER -0

TAU SYMBOL TAU

O. 0 80.0

20.0 t 90.0

40.0 2 115.G

IM3.0 5 180.0

X

745

SY MBC_.

d

5

7

9

OOO

t .OQDQO

H O. SO000

/

H

0

S

\

0.01000

O.OOSO0
• 0,1 0.4 O,I O,i t,O Sol 1,4 S.I
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I ol 1.0
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR1%IATION SYSTE._,IS DIVISION

x x x

It'll SYMBOL

C(:_IIrlGUJtAT|ON 30 NACH NO. 10.15 1SO.0 O

HEAT TRAN._IrER TEST GR(_p NO. ?9 2ZS.O X

TOTAL PRESSUItE 754.7 pSIA 255.0

AP(_t.LO REYNCt.OS NUNOER Iq[R INCH 0.0857 X 1o ID 2?0.0 O

HO'I_ 0.01833 LB/_T x SEC ZlS.n *
A E 0 C TUNN(L C TOTAL TEMPERATURE 171)3.80 OEGRIrEs RANK|N(

ANCPLE _ ATTACK 147._ OEGHE[$

_ n''''# • _Lr*RL_ILNI6 t.uNr4b_A|l@N NUIIO[#

!1111!1111
x x x

,_n GROUP I_i_mRER 71), SECTION NUMBER -0

IIIII!!i111_._
_.... : -_ : . .... "-.___......

III!!111111

ot

• j

v

b_

J I

I I -•.0 | • S • -t.4 t • I 0 -0.0 -O.e -0.4. • - • m •

IIii1111111
11111111111
!i111111111
!111111111

illlllJJli
,::::::::l:
I | | I I I I I I I I
IIIIIIIIIII

IIIIIIIIII
IIIIIIIIII
P_JIIIIII_"
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IIIIII III
IIIIII III
IIIJll III

Iii111III
'11111 111

III1! III
II1|1 |11

III1! III
IIIII II
IIIII II

III II

JIIll
-I.O -|.l -I.• _.4

m
m j _ J

J

I

I
i
I

I
I
I
I
I

i
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4SII)-11D
lie 7 000
IlO.O000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SQ._

S°m

0.Sm

0._

0.00|0

PHI SYI4(:X.
CONFIGURATION SO NACH NO. 10.13 O. O

,_A,•RA.,.TEL, ,'_T_":_SS_E,,,., ,,'A :O_:_:
AIIN:_LO REYN(_,.DS NiLR4OER P(R INCH 0.0031' X 106"o'O.o,,,,LS•'TxsEc ':_:o° ."
A E D C TUNI_L C TOTAL TEPIPERATUNE l'rl)$.so DEGREEs RANKINE 35Z.5 1

ANGLE Cf ATTACK $4?.2 DEGREES

4•S9- | S x

GStAPH REPRESENTS C(_IFIGURATiON Nt.RiBER S[O, GRQ4JP NUNBER 7R, SECTION {_.m..__i._[R-0 S£S OOiI "i' "1 _ i ill !
_ l _ i !;

.... =-_-T :_-'-':-" !

/ ; I, .i_

i' _-==

!

r
%L

0,8 0.4 0.4 O.O t.O t,8 t,4 t.e t.• 8.0 8.8

-'"1"'1 I l_kl I
",_,,t' I I I r'l
,'"t I i i i

ill i
; ; ;
I I I |
I I I I
I I I I
I I I I I
I I I I I
Ill i
illfi
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I I I I I
I j I i I I
I I i I I I
I I I I i I
i i i i I I
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i[[ll
8.4 I!.• II.I 1.0
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

tq[AT TliANSFEli TEST

AP(_.LO

A ( 0 C TUNNEL c

pc41 SYI_OL

C¢_IrlGuitATI¢_ 30 NACH NO. tO.13 llO.O O

SItOUp NO. ?l 2ZS.O X

TOTAL Piil[lillUllir ?S4.? plllA 255.0 *

ItEYNOLD$ NUt_EIt PElt INCH O.OI37 X 101 2/ID.O O

HO° O.Otl_13 LII_T X llEC 2AS.O *
TOTAL Tl[NIq[ltATUlitlV tTi)3.10 Di[EJt[[I RANK|N[

ANG_Ir (3ir ATTACK _4T.! DEGIi£1[I

x x
411t-Jl
$1l 000
io000DD

O. SODDO H

/

H

0

O.OtO00

• 0 -I,e *l,l • 4 -l.l • 0 ! • 1[ • -I • • - t .O -O,II -0,• -0.4 -O.I
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NORTH AMERICAN AVIATION, INC. SPACEand INFORI_IATION SYSTENIS DIVISION

O.SOOOO
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H
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I
I
I
I
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!
I

,T
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i
I
I

NEAT TRAI_F(R TEST

APOt.LO

• ( Q c TUNN(L c

pH 1 SYO4BGI.

CGdMFIGUAATION 30 NACH 140. 10.t3 O. O

_RCXJP N(3. 7_D _q30.0

TOTAL IWRIrSstJii( 754.T pS|A 515.O ÷

RE_NC_.OS N_tMSER PIER |NCH O.OIS7 X I06 530.0 O

HO* 0.01533 LB/I_T X SEC 345.0 *
TOTAL TEMPERATtJRIr 1"riPS.SO OIrGREES RANKINE 552.5 |

ANGt.E _ ATTACK 147.2 OEGREIrS

X X

T_4|S GRApt4 REPRESENTS CONir|GURAT|(:_I NI.RMDER

J
r

/
J

30 t GROUP NUMBER 79 SECTION NUI4OLrR -0

A

O.B 0.4 O.O O.e t.O

"r
I I
I I I

! I I iI I I
• l I I I
'_ I I I I I

• _

mm
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

t'H[AT TRAN._Ir[li TEST

AI_t.LO

A E D ¢ TUNI_t. C

TAU |YNk3.

(¢NlrlGURATICII 30 IiACM NO. 10.13 O. 0

GROUP NO. ?'B _'0.0 1

TOTAL PRESSURE ?S4.? PI|A 40.0 Z

REYNCLDI NUNIER pER INCH 0.083? X tO I IO.O 3

HOt 0.01i$$ LR/_T X tEe

TOTAL TENP[RATUR( $TI3.RO D[GRE($ RANK|N[

ANGt.[ CI r ATTACK |4?°2 0(GI_[[&

TAU $YI4_

lO.O 4

IO.O S

113.6 ?

SlO .O •

m.N

X

TN|| i, lAl_ REPRESENTS C¢_41r|GURATi(_4 NUMBER SO, GROUP NUi4•IrR

X

79, IECTlCll NUUlER -O

w w-* e sip

ili OIX

T

U

_Q.n

• om

O.S_nn

%.

,!

\

t

O°0l nn

• .••SO • O.| O.4 O.0 O.e |.| S.4 I.e |.1 s.O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I./

t.U

" O. IIKIOO

/

N

O

t4EAT TliAli&lrlrl! TlrST

AIP(3k.LO

A Ir O C TtJI4HI:L C

TAU SYHI<_.

C(:_lrlf_j•ATl.OH _ 114ACH 140. tO.t_l O. 0

ill0UP NO. 7'9 Z0.0 1

TOTAL PlilrSSURlr 7,4.7 Pl|A 40.0 lr

ItEYHO.OS NUMllrR Iq[R IN4:" 0.08'' X 10" IO.O '

,0 i 0.0t833 LSsII_T X sire

TOTAL TlrNPEliATUillr 17•3.'0 OlrGRlrlr, RANKIN(

ANGLlr (IF ATTACK 147., OEr_iEIrl

TAU IYHBOL

lO.O 4

90.0 S

!15.4 •

IEO.O •

X

Trill _AI I_ ItlrPRESIrNTI CONFIGUIATION NUMBER

X X

dill- | I

30o GROUP NUNIER ?9w IE(TI_ N_illr! -0 Ii| 0(i

:- __ . ___-- _ _--'-_;;" -: s==_. - , - -

1

0.011000

0.00100
O.I 0.4 0,l 0.e S.0 I.I 1.4 t.e |J I*0

I*/R

A-627 ........... ,.L
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

°X

HI[AT TRANSFI[R TI[ST

APOLLO

A I[ 0 ¢ TUI4Ni[t. C

CC44F'IGU4_ATI(:_I 30 MACH NO. IO.1.3

r,4tOUp ;40. 107

TOTAL i_lrsSURl[ 753.4 pSIA

RI[YNOt.OS NUI4BIrR Iq[R INCH 0.0834 X 1 °6

HOe 0.O183:5 Lil/i_T X SI[C

TOTAL TI[NpirRATUR[ |T96.50 OI[C, RI[I[S RANKIN(

ANGt.I[ OF ATTACK t4?.Z O[r_l_l[l[S

;4_CEL I_L__LE_ l_0 L_

TMIs G_Ap_ R(Pfli[S(NT$ CONF|OURATIOI NUMD[R

phi SYNBOL

180.0 O

2Z5.0 X

2S5 .O ÷

270.0 O

ZIS .0

v v

$0, GROUP NUi4ER 107, SI[CT|ON NUe4Oi[R -O
;;;- ,_-
loom

$O.OGOO

$ .OOOO

B

T

U

/

S

Q

F

O. |000 T

S

I[

C

O.OtOO

|0 -I,I -,le li II I0 II -ll S I -$ O. -Oil. -O II. -0 4. .O.I!
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NORTH AMERICAN

_IQ.OOOO

t0.OoOO

1.0KXIO

O.1000

0.0100

O.OOSO
O

AVIATION INC

t'tEAT TRANSFER TEST

A ( D C TUNNEL C

THIS GRAPH RFPRES[rNT$ CONFIGURATION NUMBER

SPACE and INFORMATION SYSTEI_IS DIVISION

CONFIGURATION 30 MACH NO. 10.13

G_OUP NO. 107

TOTAL PRESSURE 753.4 pslA

REYNOLDS NUMBER PER INCH O.0834 X IO G

H _ 0.01633 LB/_T X SEC
0

TOTAL TEMPERATURE 1.796.50 OEGREES RANI(.INE

ANGLE _ ATTACK _47.20EGR[($

X

30, GRC_JP NUMBER 107, SECTION NUMBER -O

X

pHI SYMBOL

O. 0

300.0 X

31S.0 +

330.0 0

345 .{] :1.

352.5 I

q_

,I

.........

"h

_)

X

41151P- 15 •

74 S OOO

i' '
I

I I !
I I
Ill

I I
I I
I I
i I

0.1 0.4 0.t o.e i.o
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I I I
Ill

III
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III
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I.l t.4 I.l tl.0 I.O I.I 1,4 l.I l.O 1.0

I/R
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SID 63-I 135



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

hEAT TRAN3F(R TE3T

APC_LO

A E D C TUNNEL C

p,NI 3YM6CX.

CONFIGURAT|ON 30 MACH NO., IO.13 0. O

GROUP NO. IO7 _OO.0 X

TOTAL PRE33_I_E 753.4 p3iA 315.O

REYNC_.D$ NQI46ER pER |N4ZH 0.0634 X _O 6 330.0 O

HOe 0°01833 LB/_T X SEC 345.0

TOTAL T(MpERATAJ_E 17'96.50 DEGREES RANK. IN( 352.5 |

ANGLE _ ATTACK _47.2 DEGREES

M,_CEL _C_LE0 150 C'

THIS GRAPH REPRESENTS COMFiGuRAT[,_ NUMBER

X

30, GROUP NUMBER 107, SECTION NUMBER -O

e

^

X
4m_)w-|,9

740 OOO

t .OOOOO

I-I O.1OOOO

nil

/

M

O

Ill

00IOOO

O.OOSOO

A-631

I.l i.e |.0 !.1 1.4 l.I l,l lo0
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NORTH AMERICAN AVIATION, INC.

_/_ll irll_r&i_J II

SPACE and INFORMATION SYSTEMS DIVISION

14EAT TiiANSFIER TEST

APCt.LO

A [ 0 C TUNNEL

CoMIrlGURATIOM 30 14ACM NO. 10.13

T,_C_Jp NO. IO?

TOTAL Mi[SSUltlE T55.A pSIA

R[YN(_.OS NUIAllrll PER INCH 0.0134, X 106

I'lO* 0.Ot1133 LII/i|T X lllrC

C TOTAL TEMPERATURE tTgG.50 O[;liErS RANK/N[

ANGA.E OF ATTACK 147.20EGREIrs

MCCEL 6,-__LEC 1_0 L'

Tt,li$ G_ApH REplt[$1rNT$ CONF|GultAT|_ NUIAII[ll

TAU SYMBOL TAU SYNBEX.

0. O IO.O 4

ZO .0 1 im .O S

40.0 2 113.8 T

60.0 3 180.0 9

x X
30, GROUP NUlidB[R 107, SECTION NUMIBEll -O

tO.0OBO

t oll_OO

0.1000

8

\ "_x "x

I •

$ _k Ik

)Ik
_ k

m

J •

|

0.0t00

O.OOtO
• O.| 0,4 O,I O,I t.O t.E t.4 t.e

IO/R

A-632
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

I41[AT TRANSFI[R TI[ST

AP(_LO

A ( 0 C TUNN(L C

Tt4|S GR_APH RIrpR($1rNTS CONF|GURAT|ON NUMiSlER

t .U

4c

/

H

O

S

O.OtO00

0.00|00
• 0.| 0.4 0.1 0.1

A-633

t.I 1.4 l.e |,e l,O
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

4ll)l- | i I_
ITS 000
I10o0000

$0o0000

O.OlO0

-I,1 4,0 -Iol 08,8 -I,0 -I,• -I,I • -l,i -i,•

SIR

II ,llOlO
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

tQ.I
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T O. IIM}O

E
C

O.OIOO

0.0010

t'iEAT TRA_%F[R TEST

Al'_t.LO

A E 0 C TUNNEL C

p941 8YNOOL

CONFIGUiiATION SO NACH PRO. 10.13 O. O

_(:_JP t_O. 03 300.0 X

TOTAL IWltEiiUliE TSS.T PS|A 515.0 *
ItE'fNOLOS Nt_BER PIER INCH 0.0846 x 10 @ 530.0 O

HO_ O.OtlSS LR/lir'T x SEC 345.0
TOTAL TEHPERATU• Ir tTSiI.O0 OEGRIEEs RANKIN[ 3SZ.S i

ANGklr _r ATTACK t4T.S i)EGRIEES

x

THIS GRApH REPRESENTS CONFIGURATICN NUi4BER

I _It

I _
k" ,_ .
Ix /
J " ,

ZlO, GROUP NUIilIER

X

83, SECTICI_ NUI48EII -0

x
/11liP--| _
Ill

IIIII
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I I I I I
I I I I I
I I I I I
I I I I I
I I I I I 1
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II I II
IIIII
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NORTH AMERICAN AVIATION, INC. _ SPACE and lNFORMATION SYSTEMS DIVISION

t_I[AT TItANSF[It T[ST

APOLLO

AED ¢ 1X_NEL C

_! SYWBOL

CONFIGURATION 30 NACH kIO. tO.t3 tliO.O 0

f_t CUP NO. 83 ZZS.0' X

TOTAL plU[$$_IU[ 7Sli.? pS|A ZSS.O
REYNCLO$ NUi_ER pER INCH 0.01)41 X tO 8 Z?O.O (3

HOS 0,0tl35 L•/_T X $EC ZIS.O
TOTAL TI[14P[ItATUR[ ITlI.OO DI[GRI[I[$ RANK iN(

AN(_I[ (_" ATTACK t4T.30Ef_tEl[Ib

r ssr_tlr_Plll _ribQI(AIIQN NU4[411_N

$0 -|.•

:U 0 GIqOUP NUNilER
x x :

liB, |[CTI_ NUNI[! -O

I
-I.l - ,• I -I,l - ,• • - ,l • - ,t • -I,i - .t • -t,O -0.• -0.1 -0.4 -O.•
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

A

HI[AT TliAN_FEll TEST

AP(_.LO

A E 0 C TUNN[L C

pH! SYNBOt.

C(311riGUliATi_ 30 MACH NO. $O.13 13. O

SlI(XJp NO. 113 SOO.O X

TOTAL. PNESsUilkE 75R.7 PSIA 3t5.0 +

REYNOL.DS Nt.lleJER PIER INCH 0.0846 X SO Is 330,0 O
i

H 0,01e35 L.B/IFT X SEC 345.0 $
O

TOTAL. TENPERATURE 171itl.C)O DEGRIr[ S RAHKINE 35Z.S i

ANr_l.E _ ATTACK 147.3 DEGI_EES

M_@EL YAwEC 5 L

THIS GRAPt4 REPRESENTS CONFIGURATION NUI4RER 30, G#OUP NUNIER 13, SECTION NUNSER -0
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRAN_IrER TEST

APOLLO

A E O C TUNI_t. C

m,m

CONF|&UiiATi_ 30 _CH NO. 10.13

GROUP NO. 83

TOTAL PRESSURE YSl.7 pS|A
RETt_t.OS NUNBER _[It INCH O.Olil X 10 t

HOO O.Ot133 LI/_T X &EC
TOTAL TENPERATURE l'/'lll.O00EGREE$ RAN KIN(

AN¢_.E _ ATTACK 14T.3 OEr, liEES

TAU $YN6(_ TAU SYNBOL
O. 0 eO°O 4

ZO .0 t !)0.0 5

AO.O Z 113.6 7

• 0 $ 180 .O 9

X X

4019-11 I
lit 00(:

tQ.m

t.amm

\

_II 1
• 1

0._ iN m l im m i m m i m Ill imm im _ m m Imm m m m m I m m I I

_ m m m_ k_-- _m--m-- .... _m-- m M

O.OOSO O,ft 0,4 O.e 0,1 t .O t ,I t ,4 I ,e t ,e

SO/It
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

S.U

t.U

O.SOOOO
s

/

H

O
s

HEAT TRANSlr(IR TEST

AP(X.LO

A r 0 C TUNNEL C

x
TM|S GKApN _LPNLSLNT| LOI4Pi_UIKAT&I_4 NU_[N

C(_41rlGUdRAT|ON 3,0 14ACH NO. 10.13

GR(:_Jp NO. 83

TOTAL PIREssUR( 75A.7 PSIA
_(v_bos _marR PER Z0,K:M o.oo4s x 10 s

HOe 0W-O1833-- LB/iI:T X SEC
TOTAL TEMPERATURE 1789.00 DEGREES RANKIN(

ANr_.lr Ol_ ATTACK 147_3 DEr.,REEs

OU t (wK_P NU_[N o=_ 8[CTION NLRtsFNV-u

TAu SYMBOL TAU liY 14BOL

(3. O tIO.O •

20 .O 1 90.0 5

40.0 2 113.6 7

60.0 3 180.0 9

e_J

:-..,,
-- _ mememem i mme --

\ ', \

\

k
't_

%
\

0.0lO00

0.00100
• 0.8 O,4 O,l 0.O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE,'_IS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and )NFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

I4(AT TRAI481rI£R TE&T

APOt.LO

A E O C TIX4N(L. C

CC441rlG4JRATION SO NACH NO. tO.t5

E4tCQp NO. It

TOTAL PltEIItjIRE TS3.l PILIA

RETN(_,.D$ HuNllER Iq[R INCH 0.0831) X tO 4

H • O.Olll3$ LII/_T X $EC
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC _ SPACE and INFORNIATION SYSTENiS DIVISION

MEAT TRANSlrlrll TlrST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

I'q[AT TItAI_UrER TlrST
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

I_EAT TliANIFIrll TIrST
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A Ir O C TUII4EL C
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NORTH AMERICAN AVIATION, INC.
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION
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AMERICAN AVIATION, INC.

trEAT Tli&N,_lrEIt TEST

AIICS.LO

A E 0 C TUNNEL C

SPACE and INFORMATION SYSTEMS DIVISION

X
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C()Iirl_ATION 30 IkSCH NO. 10.13 O. O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I'_AT TIIAN_ tEl TEST

APC_LO

A ( O ¢ Tueo4EL. ¢
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t4EAT TRANP, IrER TEST

Ai_t.LO

A ( D C TUNk_L C

PHI $YS48OL

CONFIGURATION SO NACH NO. IO.13 O. O

r.RC_p 140. I)2 300.0 X

TOTAL PRESSURISE TSS.R pSIA 5$S.O ÷

REYNOL.DS NUI4BER M[R INCH O.OR4? X tO I 33,0.0 O
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEI_IS DIVISION

HI[AT TRAN._IrER TI[8,T

AP(_t.LO

A EOC TUNNEL C

TAU llY NBCt. TAU IY llk:)L

C¢llrlGLJiiATlell :10 IIACH I0. LO.t3 O. 0 IO.o 4

GIt (X.tp NO. Ill ZO.O t IO.O 5

TOTAL' li4U[lsUIt Ir 7SS.I) PI|A 40.O Z tI3.iS 7

REYN_t.D$ M.IMBER PI[R INCH 0.0147 X 101 (iO.O Zl SlO.O 9
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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APOLLO REYNOLOI tAUNBlrR PER IgH OoOl4f X SO S (_D.O 5 I80°0 J

HOG O.Oti33 LI/_T x $lrC
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

C(_MF|GUIItAT|CN 30 NACH NO. |0.10 t80.0 0
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t'_&T TWAI_I_IIrE'_ TEST

APCq_LO

A IE D ¢ TU_I[L C

Tkt_, GltApt.I I_EI_IIESIENTS CONIrIGUltAT|C#4 NUNBIEli
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TOTAL TEN4oIEItATURIE !gO2.OO OIEGRIrlEs RANKIN_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

tO.DDO0

! o1_)00

\
\

T

U

/

S

e

T 0.$000

S

E

C

O.OSGO

0.0010
II O.I! 0.4 O.I O.II 1[ .O ! ,I 1.4 t .tl 11 .ill II.0

S4* ,,It

A-676

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI%IS DIVISION

TAU
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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CCCNF'|GURATION 30 MACH NO. 10.19
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

0.0t.00

pH ! S Yt46OL

CONFIGURATION SrJ HACH NO. trl.t-_ rj. Q

_l(kT TItAN$1rI[w T[ST GROUP NO. tO1 300.0 X

TOTAL P_F'S_[ 480._3 PSlA 315.rj 4.

RI[YNL"_LOS NUI48[R PER INCH 0.04e8 X ID 6 33rJ._J OA PL"_LLO

NO* O._teSS LB/_T X slEC S4S.rJ i

A E 0 C TUNNEL C TOTAL TEHPERATURI[ tee6.S_ DEGREES RAN'_TNIE 3S2.5 |

ANGLE CtF ATTACK iS1.2 DIEGR[ES

TH|S GIIAPH ltEPIIE_IENTS CL'_IFIGufIAT|L'_I NUki_lElt _rl, GliOuP NUt4BIER 1Qt, _IECTI_(_N NUI4_ER _r)

i

i

i

i
i
I
I
I

k_

"T

i
;

i
I

I

i

i

i

I

I
1

I
i

!1

I

i
i

I

I

i

i

I

I

I
i

ill
ill
II
L

i i i

i I

I
I
I
!
I

It.II_ .4 $.0

A-703

SID 63-I135

............ II
_JUIll IL,/L.I1 I int.. --'-



NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.
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St_A(-_E all¢l INF()RNIATION SYS'FENIS DIVISION

NIEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC SPACE and ]NFORSIATION SYSTE_IS DIVISION
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NORTH AMERICAN. AVIATION, INC. SPACE and INFORNIATION SYSTES, IS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

I'EAT TRANsF[lt TEST
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION
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NORTH AMERICAN AVIATION. INC.

,_, +
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t.i

nEAT Ti_AN_IrER TEST

APOLLO

A E 0 ¢ TUNNEL C

Tn|S GHApn REPRESENTS CONF|GUHAT|OM NUMB[K

CONFIGURATION 30 MACH NO. 10.19

GR(_Jp NO. 70

TOTAL PiRESSt._E ZOOG.S p$1A

REYNOLDS NU_ER I_R INCH 0.2038 X 106

no* O.03te$ LB/_T I SEC

TOTAL TEMPERATURE I090.30 DEGREES RANK IN[

ANGLE OI r ATTACK t49.20£GREE$

30t GROUP NUMBER 70, SECT|ON NUMBER -0

I
I
I
I
I

.I
]
[

pn|

1.0

Z.O

3.0

4.0

SYMBOl_

I

Z

5

4

O°tm

0.05000

_" " I'-,_ " .m ,e_ _'_
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Y

O-OOSOOS. 9 I.I 1.7 I,II S.9 1,0
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR,_IATION SYSTEMS DIVISION

I'_AT TIIIAN_IrtlII TEST

APOLLO

A E D C TUNNEL C

PM! SYt_0L

CL"_IIr|GURATIE_I 30 MACH NO. 10.10 tgr3.r3 O

GRL'IJ: NO. l_ 225._ X

TOTAL IMqESSt.,_qE 46_.0 PSlA 255._ ÷

li_yN_i_O3 NUI4BER le_W INCH 0.0494 X 1_ 6 27r_._ O

HO_ D._1833 LB/_T X 31[C 265.rJ
TOTAL T_I41IEIiATU liiE 1873,4rJ OEG_IE(_ RANKINt[

AIC_T_LIECIr ATTACK 149._ OI[GIIIIEI[3
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

-it
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H

/

H

O

H
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0,00100
I

CC,_"|GUNATION 'Sfl NACH NO. 10.19

t'_AT T_ANSVE'_ T[ST G_C_U_ _. lfl_

TOTAL PRESSURIE tggG. 5 PSIA

AI_"_LLO IqEVNOLOS NLI41Elt PER INCM fl._OG! X tri G

HOH fl.f13188 LB/_T X SIEC

A I[ 0 C TUNNEL C TOTAL 11[I4PIERATURI[ 1873.40 OIEGREES RANKINE

ANGLE Cir ATTACK 149._ DEGRI[f[$

TH|_, GRAPH RIEPRIE_IEklT_ CL"_IIr|GURAT|ON NUNQIER 3 rl , GROUP NUI4SlER tr'J_, slECTTEW NUMI_IER _rj

_v

I, /I-_1

I • ¶ ,, /_,/r//
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NORTH AMERICAN AVIATION, INC _ SPACEand INFORS.IATION SYSTE_IS DIVISION

TAU SVI_OL TAU _V_OL

EONIr|GUIIAT|L"_I $fl NACH NO. lfl.t$ ft. fl $0.fl 4

I'IEAT TIIIAN21rEIt TIEST GIItOl._ NO. 1fl2 2fl.fl l $fl.fl 5

TOTAL PltEssUltlE tOg6.5 PSIA 4rJ.fl • 11_J.6 7

APOLLO ItEVNOLOS NUN_ER _R 1NCH _._r_6| X 1fl 6 6fl.rj 3 l_fl.fl 9

%* _.o_ls_ LSrFT x sEc
A E O C TUNNEL C TOTAL I"IENPERATIJRE 1573.40 DEGRE(_ RANKINE

ANGLE OF" ATTACK 14g._ DEGREES

TI-ilIj GRAPM mEpltEejIENT, CONIr|GuRAT|rlkl NUN_ER _fl, GROUP NUqV_ER |PJ_. _ECTT('JN N_ER _rj
l.OOOO_

ry'_e
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'_ O. t 0000

/
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

_G,D_O

TAU SYN601_ TAU SYH_L

CC_FIGUIqAT|ON 30 NACH NO. tO.*.9 0. 0 80.0 4

I-_AT TWAN_rE'II TIE_T GROUP NO. 102 20.0 t 90.0 5

TOTAL PItESSUNIE 19_J6.5 PSIA 40.0 2 t13.6 7

AI__"WLLO ItlEYNOL0S NUNBIER PER INCH 0.2061 X tO 6 60.0 3 t80.0 9

HO_ 0.03188 LB/I_T X SIC

A IE 0 C _L C T_TAL T1ENPIEglATURI[ 1873.40 OI[GRLrlES RANKIN[

ANGLE _ ATTACK 149.2 OlEGffE_S

TH_ GI_APH ItEPI_I_ENT_ CoNIrTGURAT|_N NUkIBl[-_ _, GIOtJP N_I[R t_J_, Si_CT|_N Nt_4B_R -0 05T Or) _
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_'q:AT TI_AN_rE'_ TIEST

='IW:ILLO

AID ¢ TUNNEL ¢

t.U

O.|9DOD

PHI SYN_3L

¢oI4r|GuIIATIOi 30 MACM NO. tfl.tt i.i0 1

NO. tot _.O

IrOTAL iltESS_Ji_E tqJ41G*S PS|A 5.O 3

,_Y_.os _**(, ,_* -,,¢. o.eost x los ,.o ,
%* 0.03.0 LS,_T x s(c
TOy*L_Ayu*¢ lsn.._ _.._s ,.,,KI_
,,--L( or ,.ACK ...2 _S
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI%IS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR_IATION S'KSTE_IS DIVISION
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NORTH AMERICAN AVIATION, INC.

/

SPACE and INFORMATION SYSTEMS DIVISION

IG.m

IlQ.O000

S.O000

O. 1000

0.0100

0 0050
• O.E 0.4 O.e' O.l 1.0 1.1

A-727

[.4

$/R

1.l t.e 1.0 I.I !.4 I.t l.I I.G

A A " -11_ Pll_l i l

vUUIll I1,t1,.11 I II15

SID 63-i135



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

PHI SYMBOL.

COI4F|GURATION 30 MACH NO. IO.19 160.0 O

HI[AT TRANSFER TI[ST GROUP NO. 71 Z25.O v

TOTAL pl_l[$SUl_lr 2006.5 PS|A 255.0 4,

APOLLO flEYN(_t.DS NUMISI[R PER |_M 0.2032 X 106 27Q,0 O

t'tO_ 0.03186 LB/_T X SI[C Z85.0 S

A I[ 0 C TUNNI[L C TOTAL. T[Mpi[RATUI;ti[ I$gZ.SO OI[GR[ri[s RANKIN(

ANGLI[ C4r ATTACK 147. _' 01[[GRIllES

TH|S _Apt't N(PI_I[SENTS CONF|GUt_ATION NUMO(kt _0, GI_OUP NUMBI[R 711 SI[CTION NUMBEI_ -O
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I .OOOO0
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NORTH AMERICAN AVIATION, INC

f

SPACE and INFOR_IATION SYSTE3.1S DIVISION

3.0Q000

l.m

H O. IOOI)O
i
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0.00|00
0

MEAT T_ANSFE_ TEST

APOLLO

A E D C TUNNEL C

TMI5 GNApH REFRESENT$ CONFIGurATION NUM6ER

/

X
C

%

0.11 0.4 0.I 0ol 1.0 l.|

CONFIGU_AT|ON 30 MACN NO. 10.19

r-_OUP NO. 71

TOTAL PRESSURE 2006.5 PSIA

REYNOLDS NUM6ER PER INCH 0.2032 X 106

HOd O.O3166 LB/_T X SEC

TOTAL TEMPERATURE 1892.90 DEGREES RAN_INE

ANGLE OF ATTACI¢. 147.2 DEGREES

30, GROUP NUMBER 71 , SECTION NUNBEE -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_EAT T_AN$_E_ TEST

APOLLO

A [ D C TUNNEL C

3,00000

TAU SYNSOL TAu SYI46(_.

COINF|GU_ATION 30 MACN NO. tO.t9 0. O 80.O A

r._L"_p NO. 71 20.0 1 _O.O S

TOTAL PRESSURE 200_.5 PSIA 40.0 2 113.6 7

_EYI_CILD_ NUMBER PER |NCH O.ZO3Z X 106 50.0 3 tBO.O 9

HO* 0.03t80 LB/_T I SEC
T@TAL TENPEAA|LY_E 1092.90 DEGREES RAI,,_|NE

ANGLE C_ ATTACK 147.2 DEGREES

T_|_ G_APM KEF_ES/NT$ CL"_N¥|GuKAT|L%N NUNBEN _O0 GRCKJP NUNBE_ 7to SECTION NU_EN -0 25| O(3

t .00000
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S
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t
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_- I,. _ .
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0.00|00
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t0.m

l.m

TAU SYMBOL TAU SYMBOL

CCNIrlr,,URATION 30 NACM NO. 10.19 O. 0 eO.O 4

)'tEAT TRAMSFER TEST _(_)P 140. 71 ZO.0 1 90.13 5

TOTAL P_l[SSUlli[ 2_(36.$ pSIA 40.0 Z 113.G 7

AI_"_L.LO REYNC_.DS IMJMB(R PER INCH 0.2032 X 10 6 f_O.O 5 160.0 9

HOS 0.03108 LB/J_T X S[C

A IE 0 C TUNNI[L C TOTAL TIEMpI[RATUI_I[ 1892.90 O(GNIEEs RANK IN(

ANGL ¢" _ ATTACK $4T.2 D[f_l_(l[S

THIs ¢wi_ApH i_IEpi_[SIENT $ CONFIGuI_ATICIN NUNSEN 30D Gi_OUp NUMB[I_ "71 j SECTION NUMBER -0 Z41} O0

0.0100
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1.0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

14EAT TRAN.SIrER TEST

APC_..LO

A E 0 C TUNNEL ¢

Ira! SYNBCX.

Cc_ir|GuiRATION 30 NACH NO. tO.t9 t.O t

GRC_Jp NO. Yt 2°0 Z

TOTAL il411rsSUill[ 1006.5 pI|A 3.0 5

REYN(_.DS NUI4BER PER INCH 0,203_ X SO is 4.0 4

140* O.OSt.II L•IiI_T X &EC

TOTAL TEI4P[RATUlilr tllgSP. DO DEGREES RANK|NE

ANGLE _ ATTACK S4Y.2 DEG_EES

Tt'l|S G_ApI4 REPRESENTS CCi, ilrlG_ltAT |ON NUMa[R 30, (_(_P NUlaSER 7t, SECTION NUI4SER -0
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NORTH AMERICAN AVIATION, INC.

:'.'

HI[AT TRANSFER TEST

AP(_LO

A E 0 C TUNNEL C

t.M

SPACE and INFORMATION SYSTEMS DIVISION

CONFIGURATI(_I 30 NACH NO. 10.19

Gii(:_Jp NO. 7Z

TOTAL PI_E$$UIi[ 2OO6.S P$1A

REYNOI,.OS N_I6ER I_R INCH 0.2032 X 206

HO_ 0.0316$ LB/_T X SEC

TOTAL TEMPERATUliE 1892.S0 DEGREES RANK INI[

ANGLE C4 r ATTACK 14Y.2 DECREES

PHI SYIIOL.
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NORTH AMERICAN AVIATION, INC. _._ SPACE and INFORMATION SYSTEMS DIVISION

I_*T T_AN_rE"il TEST
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IIEYNOI_Os NLIiBIElt PER INCH fl._flT8 X t0 Is 35fl.0 0

HOt o.o3tss LB/iltT X SlE¢ $45-rJ
TOTAL 1E_ATUN[ te?fl.3fl _GRLrEs liANKIM[ 352.5 1[

ANGLE Or ATTACK 1147.L _ O(GNLrI[S

GliAP_I lttEPI_IE_ENTS CL'_IirTGullAT|ON NUI4BEll 3fl, GmOUP NUbm[_ to$, SECTICN NLI41EN -_
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_AT TItAN_'[t_ TEST

APOt.LO

A IE O C TUNNEL C
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HO_ O.03te, L,/_T X slEC $4S.fl
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

_I[AT I_IANsIrI_ TES?
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_! svNsol.
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TH|_ GRAPH m[I_4_E_[NT_ CONF|GURAT|ON N_[R

PHI SYI,I8OL

COHIrIGURATION 5fl NACH NO. tfl.t9 150.0 O

r_0UP NO. tfl3 225.0 X

TOTAL im_E_$U NIt _.7 pSIA 2SS.fl ÷
IIt[YN(_.OS NLIqlBIER Pl[Iq INCH 0.2078 X 11.06 _Tfl.O 13

HOil O.05te$ LII_T X slEC 28S.0 t
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Colir|GUIIAYION SO liACH NO. IO.**ll

NO. tO$

TOTAL P•I[IISUIII[ I_OOl.'r pll|A
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mEAT TRANSFER TEST
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CONFIGUiiATI(_I 30 NACH NO. |O,|9

HEAT TRANSFER TEST GR(XIP NO. T$

TOTAL PRESSUli[ 1004.7 P$|A

APC_.LO llEYN(_LOS N_JNBER PElt INCH O.IO43 X LO is

HO* •.03tel Lll/_T X SE¢

A Ir 0 C TUIIqiEL C TOTAL TENP[RATUli[ :SllG.IIO OEGilEE$ liANKINE

ANe_I.E el r ATTACK t47.3 oIr_ilrlrs
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3,U

HEAT TRANSFER TEST
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A E D C TUNNEL C

THIS GRApM REPRESENTS CC',NFiGuRA T[0N NURBER

CONFLGUHAT|ON 30 MACH NO. 10.19

_C_P NO. 75

TOTAL PREsSUAE 200A.7 pslk
REYNCLD8 NUMBER pER |NCH 0.2043 X 106

HO_ 0.03188 LB/_T X 8(C
TOTAL TEMPERATURE 1888.$O 0(GRE(S RANK|N(

AN¢_LE C_ ATTAC_ 147.30[C, REE8
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HEAT TRANSFER TEST
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TOTAL TEHPERATUI_[ IIA6.RO DEGREES RANK|N(
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#1

TAU SYMBOL TAU SYMBOL
CONF'|GURAT|ON 30 NACH NO. 10.19 O. 0 80.0 4

HEAT TRANSFER TE_I,T GJi_(:_p NO. 75 ZO.O 1 90.0 5

TOTAL I_ESSU_E 2004.7 PB|A 40.0 2 113.6 7
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SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRAI|tSlri[R TI[ST
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HEAT TRANSFER TEsT
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TOTAL TE.MPE.RATUitE. 1888,1o OE.GRE.E.$ RANKINE .

ANG4.1[ _ ATTACK 1L47.3 ClE.C.JI;t[E.$

30t GHC_IP NUNBE'E 76, SECTION NUNBE'R -0

I
r

J_
g

L|,

... • "Imm. /I

• j'•

%,,,.• NJ

1"

I
I
I

I
I

I

0,1 0.4 0.1 O.e 1.0 1.| 1.4

$/R

1.l 1.0 1.0 8.8

PHI 3YNOOL

O. O

300.0 X

315.0

330.0 0

345.0

352.5 |

•_u • uIJ

I!1
II
I I 1

I I I I
I I I i
I I I I
I I I I
I I I
III t

I'Jl
| I !
I I !
I I !
I I I
I I I

,11 I I
IV+. I
IIII

III
I I I I
I I I ]
I I I I

I I I I
I I I I
I I I I
III I
IIII

IIII
I,l I.I 1.0

A-751

SID 63-1135



NORTH AMERICAN AVIATION, INC _ SPACEand INFORMATION SYSTEMS DIVISION

)_[AT TRANSFER TEST

AP(_.LO

A [ 0 C TUNN(L C

S.OOOOD
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TOTAL PNESSUR[ lOO?.S P$|A 40.0

REYk(_.DS NUNB[R PER INCH O.ZO4? X 101 eO.O

HOI O.03_ii LI/_T X &[C

TOTAL TENpIrRATUR[ 1ii1.10 O[GR[[I RANK|N[

ANf_.( _r ATTACK 14T.3 DEGREES
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_.00B0

TAU SYMBOL TAU SYN60L

C._NF|GL_ATION 30 14ACN NO. 10.19 O. 0 80.0 4

t_EAT TRANSFER TEST eROUP NO. 7G 20.0 1 90.0 5

TOTAL PRE_,@,URE 2_7.S pSIA 40.0 2 113.G 7

APCII_LO REYNC__Ds NUMBER PER INCH 0._047 X tO G _.0 3 180.0 9

HO_ 0.0]155 LB/_T X SEC

k E 0 C TUNNEL C TOTAL TS'NPERATURE 1666.10 OEG.REES RANIf.|NE

ANGLI[ _ ATTACK 147.50EG_EES

THIS GRAPH REPRESENTS CONF|GURAT|ON NUMBI[R SOD GROUP NUMBER 76, SECT|ON NUMBER -0 5011 OC
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HIEAT TII_AN_,FER TI[._,T

AF_'ILLO

A ( 0 C TUNNEL

4.O -8.8 -e.e -8.4

PHI $YMBCq_

CONFIGURATION 30 MACH NO. 10.19 180.0 0

GI_OUP NO. 72 225.0 X

TOTAL PRESSURE 2007.7 PSIA :>55.0 ÷

RtrYNOLOS NUMBER PER INCH 0.2024 X tfl 6 270.fl O

HOt 0.03188 LB/_T x SEC 285.0 *
C TOTAL TI[MpIrRATURE: 1897.60 DEGREES RANKIN[

ANCd_( C/F ATTACK 145.2 D(r._EES
TH|5 GRAPH REPRESI[NT$ CC_%IF1GURAT|ON NUMOER 30, GROUP Nut4BLrR
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,o

HEAT TRANSFER TEST

APL'tLO

A E D C TUNNEL (:

THIS GRAPH REPRESENTS CC_F|GURATION NUk_ER

CL_IGURATION 30 MACH NO. IO.19

GROUp NO. 72

TOTAL F_ESSURE 2007.7 PSIA

REYNL'_iLDS NUMBER PER INCH 0.2024 X 106

HOwl' 0.03188 LB/_T X SEC

TOTAL TEMPERATURE 1897.60 DEGREES RANKINE

ANGLE OF ATTACK 145.2 DEGREES
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HEAT TRANSFER TEST
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0.4

I I

. ,,..,

!
#

o.I

\
\
\

..¢
/

0.I

db

/,
/

°,i
,q

\_,

1.0

i

i
i

i

l

$.1 1,4 t.Q

ANGLE OF ATTACK 145.2 DEGREES

72, SECTICN NUMBER -0

J

I.e I.O 2.t0.1

'II
!!

I

i :

: ;

: !

.. I
i

: I

i

,,F "

S/R

PHI SYMBOL

(3. 0

300.0 X

315.0 +

330.0 0

345.0 *

352.5 I

017

I1

I

I

1
]

:.!

,!l

,i Ii

i

i '

,i!II

li

' 1i

t
i-!
, !

1
!

!

i

lil
l.e |,o

A-757

SID 63-i135



NORTH AMERICAN AVIATION, INC.

l.'_k|l r,,i I._L rin"n"n • •

SPACE and INFORMATION SYSTEMS DIVISION

TAU SYMIBCI_

COhlF]GURATION 30 MACH NO. 10.19 O.
HEAT TRANSFER TEST GI_CTUP NO, 72 20.0

TOTAL PRESSURE 2007.7 PSIA 40.0
APC_LO REYNCt.Os NUMBER PER INCH 0.2024 X 106 6Q.O

HO'[' 0.0318e LB/_T X $(C
A E 0 C _L ¢ TOTAL TEMPERATURE 1897.60 DEGREES RANKINI[

ANGLE OF" ATTACK 145.2 DIEG_EES

•S_I_ .... =, _,_Ml-n _tt.l._l<l:.SkNTS CONFIGURAT|CIN NUMBER 30, GROUP NUMBER
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NORTH AMERICAN AVIATION, INC.

_,,. ai.Jli.ll I I/=ll.

SPACE and INFORMATION SYSTEMS DIVISION

$O_m

CCi4FIGURATION 3D MACH NO. 10.19

HEAT TRANSFER TEST GROUP NO. 72

TOTAL PRESSURE 2007.7 PSIA

APOLLO REYNOLDs NUMBER PER INCH D.2024 X ID 6

HO* D.03188 LB/_T X SEC

A E O C TUNNEL C TOTAL TENPERATURE I897.6D DEGREES RANKINE

ANGLE L"F ATTACK 145.2 DEGREES

THIS GRAPH IEPRESENTS CONFIGURATION NUIdBER 30, GROUP NU_ER 72, SECTION NUMBER -0
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

pNI IYIIIQ.

CCilr | G4JllAT | 0N 30 IIACH IlIO tO. ll) I.Q t

tlI(_UP NO. 711 l.O 2

ToT,i. ,.._1( I_T.T .z, 30 3
,l(v,c,.os ,us(. n, -_. o.zo-4 x so" ..Q •
---,,"o.os.. _,IN x .(¢
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NORTH AMERICAN AVIATION, INC. SPACE and INFORS,_ATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APq_.LO

A E D C TUNNI[L C

TH|$ GRApI, I RI:'pI_E_ENTS CONF|GURAT|ON NUMBER

CONFIGURATION 30 leACH NO. 10.19

GRCQP 140. 72

TOTAL PqRESSURE ZOOT_7 PSIA

REYNOL.O$ NUMBER PER INCH 0.20Z4 X 10 8

HOO 0.03188 LB/_T X $1[C
TOTAL TENPERATUiI_[ 1897.60 DEGREES RANKINE

ANC_LE _ ATTACK 145.2 0EG4REES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_T T_AN_rE'm TEST

APL"_LO

&lEO(: TUNNEL C

TH|_ GI_APH _I_PI_[_ENTS CCtNIrlGultAT|L"I4 NUI4BIER

CONF|GUNAT|ON 3fl NACN NO. tfl.t_

GROU@ NO. :f14
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I_EYNL_LOS NUI41Ell II_l_ |NCH O._O6B X 106

I'lOi 0.fl3188 L_/_T X slE(:
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

COI_IrlrwUIqATION 50 14ACI4 NO. tO.ill

HI:AT TllAH_JrEllt TIE:ST SItOUP NO. t04

1_)TAL IMtlESSUIIIE 1_.2 pslA

AI_'_LLO RI[YN_t.OS NUNBEIIt Fq[_ INCH 0.2068 X tfl Q
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A E 0 C lrUNliEL C TOTAL Tl[NIl_rMATUiql[ te?S.flfl DInGle[IS RANKIN[
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

MEAT TI_AI4slrE_ TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATIO,q, INC. _ SPACEand INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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_EAT "I_AN_'t'_ TI_ST
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

HI£AT TRANSIrI£R lEST
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SPACE and INFORMATION SYSTEMS DIVISION

CONIrlGuilATI(_I 50 HACH NO. $0.t9

GROUP NO. 74
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

HEAT TRAI4SlrER TEST
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HEATTRANSFERTEST
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

TAu SYMB(X. TAU S Y _C)t..

C¢IqFIGuRAT|CN 30 NACH NO. tO.tg O. (3 eO,O 4

GROUP NO. T4 2(3.0 1 IDO. (3 5

TOTAL PRIESSUR[ 20(3_.S P$|A 40.0 _ 113.6 7

REYN(_.(3S NUNIIllrR Iq[lt iNCH (3._(3_!i X 10 is IS(_.(3 3 18(3.(3 9

NO* (3.03111,8 LB/li;T X llEC

TOTAL TEMPERATURE telIT.30 DEGREES RANKINE
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEI_IS DIVISION
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HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TflAN.,_rER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMAl'ION SYSTEMS DIVISION
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btI[AT TltANSlrER TEST

A I_:_i..LO
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HO* 0.01833 LB/_T X SEC 545.0 *

TOTAL TENP(RATURE 18t4.40 GREES RANKINE 3SZ.5 I

AN(_ ir (_r ATTACK I(,O.Z oIr(_R(ES

_CCEL "CtLE_ l_t,'-'

X

THIs gRApH REPRESENTS CC#4F|GURATION NUI40(R 03t, GROUP NUNBIEfl 53, SECTl(_i NUli_£R -0

L

i

k

% % •..
_ ,.q m.,._lq -

• : \W

0.8 0.4 0,0 O.I t.O t.t 1.4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

A PC'_LO

A [ 0 C TUNNEL ¢

CONIrlGL_AT|ON OSt NACH NO. tO.t3

GRCqJp NC,. 53

TOTAL PRL'SSUi_E ?54.iO pSIA

R(YNCt.0S '+_ER I_R INCH 0.0821 X tOG

HO_ 0.015S '_ LU/I_T X SEC

TOTAL TEMp[RATURE 1614.40 OEGREES RANK|NE

AIIACdl.E 4_ r ATTACK tlllD.2 OEGllrlrS

M_-CEL RC_.LED 18L% L'
X

THiS GRAPH REPRESENTS C_AF|GURAT|ON NUNOtrR •St, GROUP NUMBER

,11 Tlli
LIIILi
I I I i I I I I i

I !1 III!!1

I II IIIIII
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II illlll
II III!11

IIlILILLI
I III III II I

III II I II I

I IlIIIILll
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/
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PHi SYNeOL

1.60 .O O

225 .(3 X

255.0 4.

271D.0 O

265 .O

X

55, 8ECTIC_ NUMBER -0

L

J

/
/

t 4 t • -t.O -0.• -0.1 -0.4 ,-O.I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTE_IS DIVISION

I.U

M O.tO000

/

H

0

O.OlO00

0

r"

THSS_.

w p

HEAT TRANSFER TEST

APOt.LO

A E D C TUNNEL C

_ M jlmlmllam m m m m DI im

pHI $YNS_.

C(_Irlr-URATIC_ 031 NACH NO. 10.13 O. 0

r,,_(:XJp NO. 53 300.0 X

TOTAL PflEssuliLE 754.8 pSIA 315.0 ÷
REYNC4..DS N_.RIER PER INCH 0.OSZS X 106 330.0 O

HO* 0.01033 LBI_T X $EC 345.0 *
TOTAL TEI4PERATURE 1814.40 DEGREES RANKINE 352.5 I

ANGt. s" OI r ATTACK IIO.E DEGREES

MC_EL _C_.LEC 180 C'

|
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

_EAT t_ANSFE_ TEST

AP*.'_LO

A E D C TUNNEL C

F_I SYNBL"_

CO_FXGUMaTLON 031 MACM NO. t0.13 t$O.O O

G_OUP NO. 53 225.0 X

TOTAL P_ESSURE 754.8 PS|A 255.0

_EYNOLDS NUM_(_ P(R |NCH _._821 X 106 27_.O

_O _ 0.01855 LB/_T X SEC Z85.0

TOTAL TEMPERATUWE 1_14.40 DEGREES _ANKLNE

ANGLE _ ATTAC_ 160.2 DEGREES

NGOEL ROLLED tSO 0
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1.0000
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T O.IOOO
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E

0.0100
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HIrAT TRANSFIrR T[ST

APOLLO

Air O C TUNNEL C

TAU sYMBOL

CC_FIGURATION 03t NACH NO. tO.t3 O. O

r,_CUP NO. 53 ZO.0 t

TOTAL PRESSURE 754.8 PS|A 40.0 Z

RirYt4(_.OS t4_JMaI[R PIER INCH O.0SZt X l06 60.0 5

HO$ 0.01833 LB/FT X SirC

TOTAL TIrMPIERATURIr 11114.40 oirrGRIrirS RANK|NE

ANGt.I[ C4r ATTACK 160.2 I)irf, RirlrS

_l.OOOOO
T_IS GRAPH REPRESIrNTS CC_F|GuRATION NUMBER O3tl GROUP NUMBER 531 SIrCTIC_ NUMB[R -0

1 \ "

TAU SYMBOL

60.0 4
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113.6 ?'
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTES, IS DIVISION

t-tEA T TRANSFER TEST

A PC_t. LO

A IE 0 C TUNIqI[L C
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CL-_IF[GuRAT[ON 031 MACM NO. ID,13 2,01"0 IPt WINDwAkC |STRARE DATA

_OUP NO. 53

TOTAL pRIEsSURIE 754.8 pSIA 3.0 il

REYNOILOS NUMBER FIR INCH o,0821 X 106 4,0 4 L[[WA_[_ STkA_E r4ATA

1

MOS 0.01833 LB/_T x SEC
TOTAL TEMF FRAT_E 1814.40 DEGREES RANKINE

ANGLF _ ATTACK 180.2 OE(A_EES

THIS G_Ap_ _[P_ESENT$ CC_IFIGU_ATIC_I NUMBEN O_l t G_OUP NUMBER 53, SECTION NUMBER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI%IATION SYSTEm%IS DIVISION

t .I

CCqFIGURAT|ON O31 NACH NO. 10.13

MEAT TRANSFER TEST GROup NO. 53

TOTAL PRESSi._E 754,B PS|A

APOLLO REYNOL.DS NUMBER PER INCH 0,0821 X 106

H _ 0,01833 LBI_T X SEC
0

A E D C TUNNEL C TOTAL TENPERATUi_E tB14,40 OEGREES RANK|NE

ANGLE _ ATTACK tGO.2 DEGREES

TH|S GRAPH REPRESENTS CC, NFIGURAT|ON NONBER O3tt GROUP NUMBER 53, SECTION NUMBER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and ]NFORSIATION SYSTENIS DIVISION

tD._

0oSm

0.01100

O.OOSO

CONIPIC-U_ATIC4q flS1 NACH NO. 10,13'

HEAT TRANSFER TEST ¢_C_IP 140. 52

TOTAL PRESSURE 742,8 PSIA

APOLLO REYNOLDs NU_(m PER INCH o.osos x to S

HOe 0.01133 LB/i_T X SEC

A E O C TUNNEL C TOTAL TEN4pIrRATURE 1819.80 DEGREEs RANK|N(

Al_d.l[ _ ATTACK 157.2 DEGREES

THIS GRAPH REPRESENTS CONFIGURATION NUMB(R 0St _ GROUP NUNB(R

0,I 0,4 o.e O.l t.o t.l

pHI SYMBOL
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTENIS DIVISION

HEAT TRANSlrER TEST

APOLLO

A E O C TUNNEL C

pHI SY_OL

C_|G_ATI_ 05t _CH NO. tO.15 160.0 0
ZZ5.0 X

GROUP NO. SZ
TOTAL PRESSURE 742.8 PSIA 255.0 ÷
liiEYli(_t.D$ NUI48[R pER INCH 0,0803 X 1°6 2_.0 i-i

285.0

HO• 0.01835 LB/li_T X SEC
TOTAL TENpERATURE tStg.SO DEGREES RANKINE

ANGLE OF ATTACK _57.2 DEGREES

X X

0.0|000

|0o • o . •-l.O -8.0 4.4 -8.8 -I.O I • -I •
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X X )

1L .(XX)OO F

14 040000

/

H
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s
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O.OOSOO

I'_AT TRANSFER TEST

AP_L.LO

A [ O C TUNNEL C

pHI SYMOOL

CO41_IriGURATION 03t NACH NO. I0.I3 O. O

r_euP NO. SZ 300.0 X

TOTAL PREssURE 742.8 pSIA 3IS.O ÷

REYNCt.OS N_q6ER PER INCH 0.0805 X 10 G 330.0 Q

HOe 0.01S33 LB/ii_T X $(C 345.0 S

TOTAL TEMPERATURE tiltS.SO DEGREES RAM_,INE 352.5 1

AN_.E OF" ATTACK 1S7.R DEGREES

TH|_, GRAPH REPRESENTS CONFIGURAT|ON NUiSOER OSt, GROSJP NUiIIrR
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NORTH

t41[AT TRAN_FEN T'rST

AP(_LO

• ,r 0 C TqJNNEk. C

4w4 tJkIUB

AMERICAN AVIATION, INC.

X

SPACE and INFORMATION SYSTEMS DIVISION

TAU IYIICL T,AU iYIqlOL

O. O O0.O 4

20.0 ! I10.0 S

40.0 • 113.4 T

40.0 S IIK).O •

4lll-tl o

x x 5 011 oo(

lil)•m

s oOOOo

T

u
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i

T O. IO_l

S
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C

0.01100

0.00|0
• 0,1 0,4 O,I O,I I,O l.I S.4 log I.I
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

&PCX._..O

A I[ 0 C TUNN(L C

THiS G,_API4 REPRESENTS C_qF|GURATi_ NUNBER OI|

TAU SY I_(:_. TAU SYI4BOL

¢¢ttFIGURATICIq O3! )LtCH NO. 10.13 O. 0 80.0 4

r_0UP NO. $2 20.0 1 90.0 5

TOTWL_ESSUR( T,2.* es', ,o.o 2 s13.e T
mEYmol.os_j_Ea ice ,_. o.osos x to* eo.o s 16o.o •

%* o.otsss i..,Ft x see
TOTAL TENIqE_ATURE tStO.RO DEGREES RANKINE

• ,_E CF ,*TT*CKtST.= _C_EE=

MLCEL _'_LLE'E' tBLi _' X X

fAIOOP NUUBER Sl, SECTION NUNeER -0 OIlS

x

00¢

M O.tO000
ql

/

14

0
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O.OtOOO

O.OOSO0
• 0.1 0.4 0.4 0.O t.0 t.E t.4 t.e t.O 1.0
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEI_IS DIVISION

B

T

U

/

S

Q

F

T

S

E

¢

_EAT TRANSFER TES_

AF_.'_LLO

A E O C TUNNEL C

Q.

5.

4.

3.

2.

Io

0"1. I

I1_110 I¥.l_w
¢CmFIGURaTLC_ 0St NACH NO. tO.tS • i W N0_ID IlrlI.iKK !i_lJ

r_ouw _, 5Z £.0 •
TOTAL PRESSU RE 742. 8 pSIA I.O •

REYNOLDS NUMBER pER |NCH 0.0803 X 10 G 4.0 4 __ ITRAKE _ili

HO_ _.O1855 LB/_T X SEC

TOTAL TENpERATUNE 1819.80 DEGREES RANK iNE

ANGLE OF" ATTAC_ 157.2 DEGREES

T_).$ G_AP_ NEpI_IESENT$ C'."NFIGuRAT|C_ NUNBEK 1.131, GI'_OUP NUNS_N 5Z, SECTiC_ NUMBER -0

Iol I.! 1.$ I.I IoO I.I I.I Iol lol
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I
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[
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t .R

0.01000

mEAT TI_ANSFE@ TEST

APOLLO

A E I) C TUNNEL C

CONFIGURATION 031 MACH NO. 10.13

GROUP NO. 52

TOTAL PRESSURE 742.8 PSIA

REYNOLOS NUMBER PER INCH 0.0803 X IO G

nO* 0.01833 LB/_T X SEC

TOTAL TEMPERATURE 1819.80 DEGREES RAN_|NE

ANGLE C4r ATTACK. 157.;_ OEGREES

ThIS Gt;_ApH NEPRESENTS CONF|GU_AT|ON NUNBE_ O31, G_C_JP NUNBER

J

t

¢

J

I

J
/

i
/

/

/
f

/

52, SECTIOf_ NUNBEE -O

I I I

I I
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._ J j,"
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f
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.,. _ .4, _'_;

,4

I

ptt| SYMBOL

1.O 1

2.0 Z
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011 000
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

MEAT TRAIA&FER TEST

APOLLO

A E O C TUNNEL C

iml SYIABOL

CC441rlGUltATION OSt NACM NO* $O.tS IRO.O O

GIiOUP NO. St Z25.0 X

TOTAL pRlrssLIRE 743.8 pIIA 2§5.0 ÷

REYNCt.O$ NUMBER P(R INCH O.OlIOO X tO l ZTO.O O

HOS 0.011133 LII/I|T X SEC ZRS.O $
TOTAL TENPERATURE tlllA.lO oEGllEE$ RANKINE

ANGt.E _ ATTACK tS3.Z OEGdIEES

X

St, IECTION NUNIER -O

O,OSOO

• 0 -l.l -l.e ..I.i l • l | s • *l.l
*%,4 -t.l

SIR

A-79Z
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NORTH AMERICAN AVIATION, INC. SPACEand INFOR$JATION SYSTE_iS DIVISION

0.'t_10

0 oO100

0._10

r

HEAT TRANSFER TEST

APOLLO

A E 0 C TUNNEL C

T_|S GRAPH _[PRESENTI C(_Ir|GuII&T|CIi

I I

I!

I

pHI 8YWBOL

CONFISCATION O31 le_CN NO. 10.13 O. O

f,R0_P leO. 51 300.0 X

TOTAL PRESSURE 743.8 pS|A 315.0 ÷

R[YNOLOS _Lrl Iq[R INCH O.OeOO X 106 330.0 0

DO* O.Otl)3 LI/_T X $(¢ 345.0 *

TOTAL TENPI[RATUIU£ se84.eo DEGRE(S RANKIN( 352.5 |

Imit.I 10F &lrl'_K tlll.I 0111Ills

I'_DEL ROt.LEO 1100

lUt o r_touP 14UIIBIrR
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRAN_FIER TEST

A PCS_ LO

A [ 0 C TUNN[L C

CONF|GURAT|ON 03'1. MACH NO. lkO.t3

r,,_ C,U P NO. St

TOTAL F_tE$$U _lr 743.8 p$|A

REYNC_.O_t N_ISI[R pER |NCH O.OeO0 X lOG

HOS 0.01033 Lll/_T X $[C
TOTAL TI[NIq[ItATUm[ IA24.eO OI[GREES RAm|N(

Ai4_.lr (:l r &][TACK tS3.10 IrGJ_EEs
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

'+ 15.10000
Ii

/

i.I

0

+

I
I

O.OIOOO

0.00100
I 0.1

It(AT TRANSFER TEST

Ale_LLO

A E O ¢ TUNN(L C

pHI sYIABOL

¢OMIPIr+QI_AT|ON O3t 14ACH 140. tO.13 O. O

rdtOUp NO. 51 300.0 X

TOTAL PRESSUI_( 743.l p31A _15.O +

fl(YNOL0_ 14LII48ER PER INCH 0.O8OO X 1 °6 3_0.O 0

_0 _ 0.01533 LB/_T X 3EC 345.0 I

TOTAL TEMPERATURE 1K24.t0 DEGREES RANKINE 352.S I

AMf_.[ _ ATTACK tSi.I ID(GI[[8

MODEL _OLLED l_t_ C'

T_|$ GRAPH REPRESENTS CONF|GUKATI(M4 _ 011

# • %

X

4139-15 I.

S! I[¢TION -0 OfT 000

'r 1r1
I I !

I I I ]

I I I I
I I I
1 I I t
I I ! I

II i I

II I

!L!!
I I I

I I I I
I I I I

\ i I I I
1 I I I

\ I I I I I
+.+ LI IJl

!['iiF• _'. // /r •

' t "(" "/'"• ' > _ b

0.4 0.1 O.l 1.0 t.I 1.4 t,l

_ J i I I I I

._r _ /: I I I I I
"_ ._ I I I I I

"- I I I I I
I I I I I
II II1
II I I

II 1
l,.e 1.0 t.t l.A l.l I.I 1.0

I/R

A-795

SID 63-1135



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFIrR TIrST

AP(:_LO

A [ 0 C TUmiEL c

v Io.m

coNFiGiJRAT|ON 03t NAC H NO. tO.iS

r_i (:XIP NO. St

TOTAL pRlrSStJlilr 743.S Pl|A
REYNGLOS NUNBIrR IqER iNCH O,OSO0 X t OS

_; O.OteS$ t.ll/IDT X Slrc
TOTii_ TIrjIIPtlIATuliI( 1814.80 DIrGREIrS RANKINE

i _ llTl II''ir DEGItlrlrS

TAU sYNBOL TAU 8Yt_L

O. O eO.O •

20.0 t 90.0 S

40.0 I_ tts.S 7

IO .0 5 Silo .0 I

x x illt-II

USE , GROUP NUNOIrR 51 , SIrCTION NUI41rR -0 01| OOC

tO.OD_B

t°m

....__- .;

F

T O.IOi]O

0.0100

O.OOtO
• O.I 0,4 O.I O.I t .O IL.it 1.4 t .e t .tl

le/R

..0

A-796

SID 63-I135



NORTH AMERICAN AVIATION, INC. S[_ACE and INFORNIATION SYSTEMS DIVISION
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HEAT TRAN._IrER TEST

AIW0t.LO

A [ O • TUNNEL •

liO,OOIO

SPACE and INFORI_JATION SYSTE1%IS DIVISION
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HEAT TRANSFER TE_I,T
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HO* O.O]LII33 LII/_T X $lrC 345.0 4J
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HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR$1ATION SYSTE$IS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t.M

CONF|GU4i_AT|ON 031 MACM NO, 10.13

_EAT T_ANSF[R TEST GROUP NO. G6

TOTAL PRESSURE 743.8 PS|A

APL'_.LO REYNOLDS NUMBER pER INCH 0.085S X 106

HO* 0.01833 LB/_T X SEC

A E D C TUNNEL C TOTAL TEMPERATURE 1758.90 DEGREES RANK,|NE

ANGLE OF ATTACK 147.3 DEGREES

PHI

1.O

2.0

3.0

A.O

$Y_OL

1

Z

3

4

M

I

M

0

ww

0.01000

0"00|001 $ |,1 |,? 1.8 |,l !,0 !.! I.I I,I 1.1 !,1
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

AIN_LO

A E O ¢ TUNN(k. ¢

COI¢FIGURATION 031 NACN NO* 10.13

GR(_p )lO. OT

TOTAL PRE$&UR[ ?,,.t PIIA

REYNC4.D$ NU01BER PER INCt4 0.0*'5 X IO*

HO4P O.Ot'33 LI/_T X .EC
14)T&I. Tlrll4P[RATUR[ t751).00 DEGREES RANK|NE

c_' ATTACA 141.11 I_lllllrZs
IIK._t.I. ROILLt.i3 _.800

x x

ira| SY_OL

110.0 0

_'Z5 .O X

ZS5.0 ÷

ZTO.O O

ZI5.0 *

4159-15 L

SiS 0OO
Ilo.q_o0

lO°OO00

1.0000

Ir

O. 1LOOO T

•.•tOO

I • *l,e -t.l • 4 • t 4.o -I.l ! i

A-830
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORI_IATION SYSTEMS DIVISION

tU.amnn

1.m

• O.tlXlO

0.01100

O.00|O
• " 0.II 0.4 0.I 0,II t,0 toll |.4 l,ll t.ll 8.0 8.8 8.4 8.11 |.II

I/II

_, AI_ i i Iml IP_ p i i lIPl i i

-+ l,,/_J 11 I I I_' &ml I I llr tlbm
A-831

SID 63-i135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

cow,._.,.o, os_ .,o4 .o. _o..
-[.T ,.,.:r. ,tit **o.p -o. ,,

_oT,L.m(.u.( .e._ ,,_,
.o._o .(vm.os m*(. ,_. 1.¢. o.o**s x _o*

HO" O.OSll_13 t.ll/i_T X I[C
A [ 0 C TUNNEL • TOTAL TIrNiq[llATUililr 1751i.00 01[r.,llE[li llAI_iN[

Alill.l[ GIr ATTACK t41.1 DEIMIEEI

M_'_EL _OL.LED le_L)(_

X

Tt4|I SltApit REPliEIIEMTli CCIIirlGUIIATICN NUNI[II 011o CROUP NUNI[ll

Pill IYI,IBOL.

110.0 O

2ZS.0 X

ZSS .0 *

1_70.0 0

Z85.0

X

17, I[CT|ON NUMI[Ill -0

411$-tl L
|11 000
IolmSa0

1oO88oo

0.1._ M

/

M

0

m

•.•tO0•

• 0 -I.0 -II, II -II • 4 -I1,1 -• • • - i, • -I • •
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

t .l_OOO

H 0.t0000

/

H

0

4=

O.OtO00

O.OOSO0

• 0.| 0.4 0.l 0.l $.0 I.I S.4 t.e t.e 1.0 |.1 8.4 |.l |.l 1,0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTE$1S DIVISION

q

v

x x x

itlrAT Tli&ltSFlrli TlrST

AII_.LO

Alr 0 C TUNN[t. C

TAU IYltIOL

CONFIGURATION 03*- ll_Cl.I NO. 10.13 O. 0

iliC_Jp NO. ST' lrO.O S

TOTAL PlllrlISURlr T'SZ.I PS|A 40.0 2

lU[YNCt.DS NUMBlrR pER INCH O.Oll6S X I01 IlO.O 3

NO° O.OIIISS LII/P:T X Slrc

lrOT&t. TI[UPI]IATURlr $T'Sll.O00lrGillrlrll llAI_,|N[

AIIIt.I[ GI r ATTACA i4S.I OESliEI[S

liL_DEL ROLLIrD 1800

N.m

TAU SY MBCi.

IO.O 4

IO.O S

113,.6 •

1110.0 9

4SIl-ll

lOS CO

tli.N

S °OOO0

O.lOOO

_, - -_:-. :___.... .... _
\

O.OS00

O.OOlO
• 0,l 0.4 0,0 0.0 t.0 I*| t.4 |.e 1.0 8.0

II/R

_ A-834
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NORTH AMERICAN AVIATION, INC.

t .118_8

/

H

0

SPACE and INFORMATION SYSTEMS DIVISION

X

TAu IYN_:)L, TAtJ |YHIG.

CCINIr|C_JIIATION OS 11 NACH NO. 1LO.s3 O. 0 llO.O 4H(AT TRAI_IJrER TEST r.dt_ NO. slr

_bO.o | IlO.O S
TOTAL flES&Ulll[: 7Sl.t Pli|A

40.0 • 113.6 •
Ail_i*LO illEYNOLDI NUI_Lrll Iq[I INCH 0.0145 X I01 tlO.O II 180 0 •

t40" 0o0|11_15 i.J/i_T X SI[C

A • 0 ¢ TIJNNEL C TOTAL TI[lilq[IIATUllE 1,11'51).00 DEGR[EI RANK, IN[

AN_E Cir ATTACK |L4S.• DEGREES

_L_EL _LLED 1_0 C'

THIS _ ................. . ............................... .-_ -_ ,L.X X .10

"ii:::- _- -i'=Im- .,

0-011000

I 0.| 0.4 0.1 0.1 1.8 |.4 |.1 |.1 |,0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION

HEAT TRAN_rlER TEST

APOLLO

A E O C TUNI_L C

pill |VNB_L

CONIrlGuliATI_II4 O31 14ACH NO. IO.13 |.0 11. WINDWARD _LTRAAI[ DATA

_liC_Jp NO. IT Z.O Z

TOTAL I_ESSURE 752.1 pSIA 3.0 S

REYNOLDS NUI411ER PiER INCH O.OIIG5 X IO iS 4.O 4 LEEWARD S_TRAKI r DATA

HO_ 0,01R33 LIII/_T X $(C

TOTAL TEI4PERATUI_IE 17511,00 DEGREES RANRIN[

ANG4.E _ ATTACK _43.Z DEGREES

Q.

S°

4.
B

T

U

f

S

il

r

b
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11,

0"1. I l .I 1,7 1 ,I t ,l l,| l,l l.I 1,4Ih0
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NORTH AMERICAN AVIATION, INC.

MEAT TRANSFER TEST

APL"_.LO

A ( o C TUNNEL C

t,/

SPACE and INFORMATION SYSTEI_IS DIVISION

C(_F'IGURATION O31 14ACH NO. 10.13

G_C_P NO. 67

TOTAL Pi_[$$U_E 752.1 p$IA

REYN(_.OS NUN6ER PER INCH 0.0865 X 1o 6

HO* 0.01833 LBI_T X $[C
TOTAL TEHP[RATURE t759.00 O(GREE$ RANK INE

ANGLE (_r ATTACK 143.2 0(G4_EE$

PHI
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION S'It'STENIS DIVISION

*11,1 *•.0 - S • • -S • •
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

IE
C

IoO

SIR
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

I
I

= .
i l
i i
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AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

, z_ -.

!, i ) SPACE and INF'OHNIATION SYL"z,'I:'E-%IS DIVISION

X X ;

HI|AT TRANSIr(R TEST

AP(_LO

A I[ 0 C TUNN(L •

N.OOQO

tD.m

I°m

TAU 8Y 14B(_. TAU SY MBOL

CCxjMrlGURATIO4 031 NACH NO. 10.13 O. 0 $O.0 4

_(3UP NO. _) ZO.O 1 90.0 5

TOTAL I_(SSUR[ 746.S pSIA 40.0 Z 113.6 T

REYNC_.0S IqUl_i[R i_R INCH O.OiqX3 X IO 6 60.0 3 11K3.0 9

HOO 0.01033 I.m/ii[_T X SI[C

TOTAL TI[14pLrltA•U illS| t757.7'O DEGRI[I[S RANK|N_

AI464.[ ¢i r ATT&CK S40.1 OI[fA_I[J[s

_LCEL _C_.LED 1_0 _ 411SD- 13 I

X X ZI3 00(

I 1 ! I !1111

I I _
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X X

t .R

N O.Irmem
i

HI[AT TRAIt,_'I_ TlrST

AI_t.LO

Alr O C TUNNEL ¢

TAU SYIqSCI.. TAU I.YIqBOL
COliFIl_ilATl(_l 011 IqACH NO. lO.ll O. O IO.0 •

r._ C_)p NO. _l lro.o 1 i)o.o s

TOTAL PillrSlUiltlr ?46.11 pI1A 40.0 Z 213.4 •

--RlrYNOLDS NUl_lrR PER INCH O.OlqK) X tO" IO.O 1_ _80.O •

"0- O.Ot,,, LII/i|T X sIrC
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14L'_IEL ROLLED 1800
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NORTH AM FRICAN AVIATION, INC. SPACEand INFOR_IATION SYSTES, IS DIVISION

|'tEAT TRAN$1r(f_ TEST

A POL LC,

A ( D C TUNNEL C

-J

'It.

Q.

5.

4.
B

T

U

/

S

G

F

T

3.
S

[

I.

1.

0"1. I

m'ql SV_

CONFIGUi_AT|ON 031 NACH NO. lO.t3 t.D 1 W|NOWARO STRAKI[t. DATA

r_ C_J p klC,. 65 2.0 • _Jl

TOTAL PR($$LJ_( 746.8 p$1A 3.0 5 T
RI[¥NC'ML.D$ NUNBI[i_ PER |N•H 0.0560 X tOG 4.0 4 LF'EWARD $TRAF.F DATA

HOB 0.0t833 LB/J_T _ $(C

10TAL TEMpERATUrE 1757.70 OEGR(($ RANKIN(

ANGt.( C_= ATTACll t4D.20i[GRi[E$

TH|S GMApH t_(pRESENT$ CC, NF|Gu_AT|ON NUNB(N 031, GRC_P NUNBEI_ 68, SECTION NUNBE'k -0

t
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

_(AT THANSF(_ TEST

A{_..",LLO

A E D C TUNNEL C

CC,NFIGU_ATION 031 MACH NO. 10.13

G_CIuP NO. 68

TOTAL PRESSURE 746.8 PSIA

REYI4L'_.OS NUI'_ER P[R I_ 0.0860 X IO 6

HOi 0.01833 LB/_T X SEC

TOTAL T(MPERATLI_[ 1757.70 DEGREES RANK|NE

ANGLE OF ATTACh 140._ OEGRE[S

THis GRAPH HEPRES(NTS CL_F|GU_AT[_ NUNBEN U31, GROUP NUMBER

'q" h

w_

%

681 SECTION NUNBEH -0

_=,,,

-.qq

'%

_km.__

"', 'ram _ m

P_ i SYMBOL

1.0 1

2.0 Z

3.0 3

4.0 4

4839-12

071 000

O.OsOOO

O.OOSO0| $ |.e 1.7 1,1t 1,1) e.o

S/R

I.I I.I e.I |.4 e.ll

A-845

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACl_]azld ]NFOH.%IATION SYSTE_IS DIVISION

H(AT TRANSF(_ TE_T

APC_LO

A ( 0 C TUNN(L C

pMI SYMBOL

CO_IFIGt._A]I_ O31 MACH NO. 10.16 160.O O

_OUP NO. 57 225.0 x

TOTAL PRESSUi_ ( 1651.7 PS|A Z55.O ÷

REYNOLO$ NU_ER P(R iNCH 0.X74_ X XO 6 2TQ.O O

i O.o&lee LO/_T X SEC 205.0

_P_lA_tJl_[ t14G.SQ 0(GR((S RANK|N(

_( _ STTa¢_ tiy.8 o(_((s

N_OEL ROLL(O too o

Tills itAIm IlPlllllMTI COlilr|lQIiTlOi Nutll(li 01i1. (,ROUP NU.B(R 57, S(CT|C_I NU_BE_ -0

d839-13

0ST 000

I0.0000

10.0000

t .OOO0

F

O. 1OOO T

O.OtO0

I 0 -l.ll -•. l -I • 4 • I • O t • -t.• -t,4 -t.• -t.O

0.00|0

A-846

SID 63-1135
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NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOLLO

A E D ¢ TUNNEL C

(OI_'ir"URATION 0)| _(H NO. 10.10

r_OUP NO. 57

TOTAL Pt_ESSUR( 1651.7 PSIA

REYN(_t.DS NUMBER PER INCH 0.1745 X 106

HO_ 0.03180 LB/_T X $E¢

TOTAL TENPERATUI( 1046.50 OEGREEs RANKINE

411M4.r (_r ATTACE ilT.I Ol[GItEE$

H(_EL ROILLE0 |80 O

THIs GRAPH REPRESENTS CONFIGURATION NUMI3ER 031 _ GROQP Nt.R401rR

1

r ;:
! I

III

!11
III
III
III

III
111
I I |

III
|1|
III
III
III

III
i iill
I I |

| I |

I1|
III

Ilill
illll

Illl
i i I I
I I I I

I I I I

I I I I

IIII
III
III

III
III
O.I

k

1

0.4 O.I 0,l t.0

iT, $((TI(Yl NUI4ER -0

pHI

0.

3,00.0

315.O

330.0

345.0

352.9

441139-15

OlS 00e

!111
III!
| ! ! !
I I I I

I I I 1

1 I I I

I I I !
I I I !
I I I I
llll

IIII
! !, 1 1 ,
I ! ! I

I I I !
I I I I
I I I I

_Ni_ _ ._, I= -,, _

i .;r

l.l |o4 |°l |.l 1.0 I.! !.4

I
I

1

I
I
I
I
I

|.1

III
Ill
I I I
I I I

I I, I I
I I I
I I I
I I I
III

II
I 1
I |

I !

I !
I I
I I
II

II
8.1 |.0

SY_Ot

O

X

4,

0

$

!

A-847

SID 63-i135



NORTH AMERICAN AVIATION, INC. _ SPACEand INFORI_JATION SYSTEI_IS DIVISION

x )

_[AT TRANSFER TEST

APCt.LO

AE OC TUI_L C

pill IYIIOL.

¢(_F|kullAT|_ll 03t i_CH PiO. |O.|l 180.0 0

f,_ ¢_P NO. 51 2ZS.O X

TOTAL MtEIIUKr IISI.T PIIA 2SS.O *

IItEYN©t.DI MJOI(ll PEfl INCH O.tT45 X tO tl 21nO.O 0

H O• O.OStlil LI)/PT X ilEC ZilS.O •

TOTAL Trlilq[RATUItE til4il. SO OEGRrril ItANKIN(

AN_.[ CI r ATTACK lilY. I O((,IEEil

NODIEL ROLLED leo C_

Tiql tllAl_l IIIPlI[III(TI C()Flii, llliTlOql N_ll[li OIL, rdiC_ • lIi_l[ll 9Y, I[CTi_ N()14[t -0

SID 63-I135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

HEAT TRAN_IFER TEST

AP_.L¢

A E O ¢ TUNNEl. C

CONFIGUitATIC_ 031 NACH NO. IO.tS

GROUP 140. ST

TOTAl. PREssURE ISSI.T pSIA
REYN(_I.OS 14tJNIER PER INCH 0.1T45 X 10 6

HO_ 0.03188 LB/_T x $EC
TOTAL. TENPERATUR Ir tS4Ii. SO 01[GREES RANKINI[

_ ATTR(K 1ST.8 _llllmrs
M(:X)rL R(3I.LE0 180 °

T)11S GRAp)1 REPRESENTS CONFIGURATION NUI4BER 031, GROUP NURB[R g/', IKTIOII _ ,,O

O.

300 • 0

319.0

330 .O

345.0

35Z •

4835-15
0e0 000

Sv)
t

)

C

I

1 .O(_QO

)4 O. Snfmr,

/

)4

O

S

O.OSOIX)

O,OOSO0

A-849

|.O

SID 63-1135



NORTH AMERICAN AVIATION, INC.
SPACE and INFORN|ATION S'_'STEN{S DIVISION

HI[AT TItAIMurI[II TE$T

AIN_t.LO

AEOc TUiCN_

m.m

tu.m

TAu I, Vl_ TAu IYNBCt.
¢Oilrii_llATICil O|t IIACM NO. 1,0.11 O. O lIO.O 4

MC_jp NO. SY Zo.o I eo.o s

TOTAL PI[II.UR[ ItlS2.? PI|A 40.0 Z IlSoO 7

..."_"_'°s ,,_. ,.. I,,o, o.IT, s x los ,_.o I i.o.o •
"o- o.os,s. Ls,l|• x _c

¢ TOTAL TI[NP/[ItATUItlr 1A4A.SO DI[GREE..ANKKN[

_umt.S CW ATTL¢._ tS';'.l Ixr.aErs

_[L ROLLEO leo o

Tt41$ GASP44 REPItEIENTll ¢¢_F|ii4_AT|CN NUMBER Olt, rAti:XW NU¢4[II S7, IECTi_ NQI48[II -0

4OI1-$1
Oil 000

I oM

• O.SOOO

O.OSO0

O.OOSO
0.11 0.4 O.I 0.1 t*0 t.I S.4 t.II

5/£

A-850

SID 63-i135
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t _I

NEAT TIIANIIrEli TEST

A•_t.LO

AED¢ _l. e.

TAU IT MICI.

C(_Ir|GUItAT|OI4 D:It liiCtt NO. tO,re O. O

ranCUP NO. SY ZO.O l

TOTAL PliRI&UII[ 1•1il.7 PIIA 40.0 I
RtYNOLDE NUNIER fq[i INCH O.IT4S X 101 lO.0 II

HOl 0.03ill LIIPT X ItC
TO1kl. lllli*ERATtJIRE $14thSO OEGItEE& lltAMAIN[

1411LE _ ATTACK SSlr.! DI[GRIr($

lli(_El.. RCLLEO 180 °

TrAil tll&pt4 ItEPIIEIENTI ¢_IFItUilATICIt NUIIlll Ol! _ IIOUP NUNIEII

TAU IY NB_L

IO.O A

lO.0 5

ill.• 7

180.0 •

v
llll-II

I?, I[CTIOM MUMI[! -0 Oli 000

-- +: ==: . .... --=-=_ L

\i % "" i_.

L

\

I.II

H

0
Ill

O°_I

I,Im
I.l 0.I I.l O.I l .O I.l I.l I.l •.I l.i

+/m
A-85L
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

A E 0 ¢ TUNNIEL C

,ql

Q.

S.

4°
!

T

U

/

S

Q

F"

T

3.
S

E

C

1.

Io

O'S. I

I
I
I
I
I I
I I
I I
I I

I I
I I
I I
I I

pt,,t ! s'r NBCX.

CONFIGURATIC#4 O31 14ACH liD. iO.tll 1.O | WII_wAED STEAK[| DATA

r_. CX,)p N0, 57 2.0 • lr

TOTAL I_ESSU I_lr 1651.7 p$1A 3.0 •

RIEYNCLOS NUMB IrR PER INCH 0._745 X hO G 4.0 4 L IrEIsttHD STRAK[ DATA

HO_ 0.03188 LB/_T x SEC

TOTAL TIrNpE RATUlilr t84G.SO DEGREES RANKINIE

ANGLI[ _r ATTACK _57,2 OEG_EI[$

4135-1Z

THIS GRAPH REpREsENTS CONFIGUliiAT |OI NUMBER O31, GROUP NUI,4BER 57_ SECTION NUI48ER -0

./
. P'_d V

_Y

• _#"

• i ..alf

• .,r"

I.e 1,1r I.O

I I I I I I I I I I I I ! I I I I I I I I I
I I I I I 1 I I I I I I I I I I I I I I I I

IIIIil11111111111111 I
IIIII1111111111 iiii II I I I I I i I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I i I

I I I I I I I I I I I I I I I I ! I II I I I I I I I I I I I II I I I I

I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I
I L I I I I I I I I I I I I I I I I I ']
I I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I l I I I I I I I I
I I I I I I I I I I I I II I I I I I
i i i i i i i i i i i i i i I i i i I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
i i I i i i i i i i i I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
i i i i I i i i i i i I I I I I I I I
I I I II I I I I II I II I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I II I I I I II I !
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I
II I I I I I I I II I II I II I I
I I I I I I I I I I I I I I _I I I I
I I I I I I I I I I I I I _ I I I I
I I I I I I I I I II I _ I II I I
II IIIIII III _ I IIIII
I I I I I I I I I I _ I I I I I I I
I I I I I I I I I _ I I l_ll_l_ rl
I I I I I I I I _ I L-4_I I I I I I
I I I I I I I I_ I Jl_l I I I I I I I
I I I I I I I_ lJl I I I I I I I I
I I I I I M _ I I I I I I I I | I
I I I I I_ _ I I I I I I I I I I I
I I I I_ _ I I I I I I I I I I I I
I I I_ _I I I I IJ--l_ n i I I i _ _
I I_ _I I I L.,P'T I I I I I I I I I
I_ _ I I_I_I I I I I I I I I I I I

_I_ l J,_ I I I I I I I I I I I I I
"l_ J,,,_ I I I I I I I I I I I 4 I I I

Ell I I I I I I I I I I I I I I I I_l I I I I I I I I I I I I I I
• I I I I I I I I I ! ! I I I , I I I I,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ll,,,,,,,,,,,,,,,,,,,,,,,,,,

i i i I I I I I I I I I I I I I I I I
I I I I I I I I ,I I I I I I _1 I I I

li Iniu''nliJiIlllllu i I I N I I I I I N N I I
I I I I I I I I I I I I I I I I I I I

l.O l.l l.l l.l 1.4 l.l

IIR

A-85Z
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t,i

O.OSO00
r

L

HEAT TRANSFER TEST

AI:'@t..L@

A [ 0 C TUHNEL C

C(.'_%F'IGUi_ATI_ 031 14ACH NO. 10.1R

T,_OU P NO. 57

TOTAL PRESSURE 1651.7 PSIA

REYN(_.OS NUI4BER PIER lt_l:H 0.t745 X tO 6

HOS 0.03186 LO/i_T X :SEC
TO'TAL TEMPERATURE tB4G.50 DEGREES RANKiN(

ANr..t..E OF ATTACK 157.2 DEGREES

THIs GRAPH REPRESENTS CONF|GURATION NUMBER U3t, GHOUP NUMBER

/
/

J

I

/
/

J
f

/

/

f

/
/ /

/ /
_r

J

57, SECTION NUNOER -0

I I
I I

]1
II
I
I

j,-
J

,,J

-- ,4

pH!

1.0

Z.O

3.0

4.0

SYMBOL

1

z

3

4

4mSe-lZ |

051 00(

0"00|001 • • |.• |.7 S.• |.l "t.I 8.t l.i I.| 8.1

A-853

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

b'EAT 111AmllrEII 1lilt

APC4.LO

AlO¢ _ •

IN41 IYNm(X.
C.(_Ir|&URATICN 0,1t NACH NO. S0. tO tlO.O O

MGUP NO. Sl IIS,O X

TOT*Lm(s_( le, o.s ps', t,.o •
_,_os _ _* INc, o.l,,, x lo* tm.o o
--",Co.oste, LJ,FT x _c t*s.o •
v

TOTAL T(NP(RATURE t8_.OO OEGt([$ RANKIN(

AN64.( OF ATTACK $SS.t O(GmE[$

)4,--(:EL _C_..LED 180 L_

4IlI-Si
OYl 000

I.m

U
I
I

O.tO00 T

C

O.OtO0

OoOOlO

SIR

A-854

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

2

r --

i --

IOta I I

II
II
I I

0°_ i I

I|
l!
II
II
II
I

.._11
! |

I I

I I

I I

II
II

II
II

IQEAT TIAII_EI TEST

APOLLO

AEDC _ C

Colir|f_lAT|0N 03_ li&CH NO. $0.Zl 0. O

tlIOUP NO. Sl IOO.0 X

TOTAL PRESIUm[ tl40.S PI|A iSS.0 _"

• tv_,.os _E, _, IM¢, O.IT,T X 10" 3_.0 a
•%" o.osl,, _,I_T x _c 3,s.o •
TOTALTt.mmATUmEzos..oo o(+.,,'E..Amx_ 5sz.s !
Alll'k. Ir (i r ATTACK ISII.Z DI[GIILrE8

NODEL I_OLLED 180 °.

• .*Tt4| I Ill&lNt IIEPIIE&ENTI COMIriiUIATI(_II MUII[I Oil, t,,l_p NUIIIER ill, l[¢TICll lCel[I -O

0,I 0,4 O,O O,O 1,0 l,l t,4 l,l t.l 1.0 I,I 1.4 I.I

Ill

4lil-ll

0_ 000

I

!

!

!

I

I

!
,J

i

I

• |

: "2-

: "2-

I
II,0

* A-855

SID 63- i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

114EAT 111ANIIrEll TI[IT

AII_k.LO

AIDC _ ¢

Imi lV;il¢)I.

¢OirlkJIIATIOll Oi! IJCM NO. SO.tO tiO.O O

illCiJ_ NO. Sil Z£S.O X

TOTAL, PII[IliUII[ tik40.S PIIA 2SS.O 4,

• twcLol NL_ERPt_ INC.o.tT,? x to* ITo.o O
%* o.ost** LJ,FT x a(c :,s.o *
TOTAL TENIq[ItATUIRE t•SI.OO DEGIIE[S ItAmlN[

AI4i_[ Cir ATTACK tS3ol Dl[f, lll[l[I

MC_DEL ROLLED 180 °

4111-11
O_ 0OO
II.O00OO

$°00000

I

M"
i I
J I

I!
II
!1
!1

O. iOO00 H

I

H
O

O.OSOOO

,4,0 -I.I ,4.4 ,4.| -I,I -I,0 -I,I - I • • -I.4 -I * • -I .0 4.l dl.l 4.4 4.1

Ill

A-856

l°_m
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NORTH AMERICAN AVIATION, INC. SPACE arid INFORMATION SYSTEMS DIVISION

,,11111

t .llill

N II.lmO00
i

I

M

O
4,

O.OlO00

0°OOI00

I
I
I
I
I
I

II

t.I

/

tol

l/It

A-857
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTElklS DIVISION

NEAT TRANSJrI_ TEST

AP(_. LO

A E O ¢ TUNNEL C

m.m

tu._

C¢_441rIGURATICe4 O31 NACH NO. IO.18

T,RCQp NO. 5S

TOTAL IqRESsuNr 11_40.5 pliA

liEYNaL.Os NUNBI_ i_l INCH O.tT4T X tO a

--M_ 'w O.03te. LI/_T X I[C
v,O.L TE.,"AT_*[ '"*._ O."EE, "A,,_,.(
A,,',.=_, .TAO*,,,.E OE".,
MCCEL &C'L. LEC l_Li C'

Tt4|S °RApt4 iltrpRES[NTS CONIrlGURAT|@N NU04BER 133t, GROUP NUI48ER

TAU $Y_ TAU SYNOOL

O. ° eo.o 4

_B .o 1 90 .O S

40.0 Z 113.4D 7

llO .0 3 180.0 •

S8, SECTION NUI4ER -0 Get

.... = "'i-_ __- =-- _: "-"_-- 7--

000

t°m

O.tOOO

0.0111=0

O.OOSO
• 0,8 0,4 O,0 0,8 t,O t,8 t.4 t.e t.e I.O

A-858
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_vIATION SYSTEMS DIVISION

I.m

t .I

COIIIrlGUllATION 031 _CM 1_3, lO.tl

vN[_1 ll_tl_ 1t_I r,itCXj, NO. S,

TOTAL PRIrsSUIlllr tO4O.S PIIA
"P_.LO ,[vm_.OS _[R p(R INC, O.l,,, x los

t%_'-- o.OS,ss t.ll,I;1 x SiC
v• • o ( _..fL ( ,o,.L T•,,•,,_,• ,,,.oo o•,,n, ...,.(

TN| 1 TAAPH R[pIIIrI[NT I CONFIGURATICN NUl_lrli 03t, GROUP NU4_ER S°_ lirCT|ON NUI_ER -0

TAU °Yl_ TAU II'IIBOL.

O. 0 IO.0 •

20.0 1 90.0 S

40.0 Z l13.e •

eO .0 3 ZSO .0 0

O41 0OO

41

/

M

0
qm

0.011.000

O.OOSO0
0.| 0°4 0,1 0.l t,0 I*1 S.4 I.I |.l |.0

e* .I

A-859
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

MEAT TRANSFER TEST

Ag_'_LO

A [ D C TUNNEL C

O.

pMI SYMBOL

CONF|G_ATION O3t KtCH NO. tO.l! 1.0 ! WINOwA_C ST_A_[ DATA

¢4_ OU P NO. 56 Z.O Z

ITOTAL PRE$3U_( 16A0.5 p3IA 3.0 3

R[YNOLOe. NUMaER IIN[R |NCH O.IT47 '_ 106 &.O 4 LEEwA_C STkA_( CATA

MO* o.o3lee LBI_T x 3EC

TOTAL T[NPERATUR[ 1830.OO D[GREr3 RANKIN[

ANGLE C_r ATTACK 153.2 DEGREES

TM|$ 6WApM W[P_E$[NT3 CONF|GUWATION NUNBfW 03t, GROUP NUNO[R 56, SECTION NUI'_ER -O

4e59- tZ t.

OZ 5 (300

! I
I I
I I

I

!
I

I
I

!
i

S°

I

T

U

/

3

Q

it-

T

S

f

C

4.

I
I
I
I
I u
I I

I '!
! !

l. I I I
I I !
I I I
I 1 I
I I I
I I I
I I I
I I I
I I I
I I I

t. I I I
I I I

I I I

I I I
I I I
I I I
I I I
I I I
I I d
I I I

O'|.ll I.I

J

ApPair

_a
r

J_

I.O l,l

J

f

f rl

.f .J"

I.O

8/R
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/
v

iJ

Jr J

J

J

,v"

J

J
,,r

_.= ,_= j I'I "m •
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NORTH AMERICAN AVIATION. INC. SPACE and INFORMATION SYSTEMS DIVISION

t.i

CONirlGUI_AT|ON 031 PtACH NO. 10.111

HEAT TRANSIr(R TI_ST r._CLIp NO. 56

TOTAL PREssui;LE 1640.5 PS|A

APOt.LO REYNOt.OS NUI48ER PER INCH 0.1747 X 10 6

HO_ 0.0318e LB/_T X SEC

A E O C TUNNEL C TOTAL TEMPERATURE 1838.00 OEGREES RANKINE

ANGLE ¢_ ATTACK 153.2 0ECA_EES

TH|S GRAPH REPRESENTS CC'4qF|GuRATICq¢ NUMBER 031, GROUP NUMBER 56, SECT|C_ql NUMBER -O

O°lm

O °OIOOO

/

J

/
/

f. i_"

/
f

f
J

f
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NORTH AMERICAN AVIATtON, INC. SPACE and INFORI_IATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

x

HI[AT TItAN_,lrEIt •E&T

AI_t.LO

A Ir D ¢ TUNNEL C

SPACE and INFORMATION SYSTENIS DIVISION

C(_¢IrIGUItATION O,t I_CH NO. 10.18

f, RC_Jp NO. ill

TOTAL plitEi&UIRE 1Li_41'.lr P$1A
REYNOL.D, N_4EET Iq[R INCH 0.1'1" X 10*
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NORTH AMERICAN AVIATION, INC. _ '_ SPAOEand INI-"OR.'VIATION SYSTEt_|S DIVISION
\

t41[AT TRAN_,FI[R TEST
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NORTH AMERICAN AVIATION. INC.
SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. S})ACEand INF(JR.%|ATION _YSTE_|_ DIVIS[()N

A )

t4EAT •RAN.e*F(R •lEST

AP(:_.LO

A I[ 0 C TUNNEL C
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tli.lmUG

TAU 8 YI,e,BOL
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

i.m

t.R

COllrl_ilATICil •Sl MCM NO. IO.IS

I_[AT 111ANSFER TEST G41OUP NO. SJ

TOTAL PREI_UN[ t14T.7 pSIA
APOLLO REYNCL•I| NUNBER PER INCH O.ITtll X _•S

H _ •.OStll I.II/ll_T X IEC
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

t_EAT TtkANSFEi_ TEST

APC_..LO

A IE 0 C TUNN(L C

I_I IYlq8OI.

CoNIr|GuI_ATION 03t I,_kCM NO. 10.18 1.0 t W|NOWARD ST_At_E DATA
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TOTAL pRESSU_IE 1647.7 PSIA 3.0 3 !
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TOTAL TEMPERATL,J_[ 1859.70 DI[GR[[S RANKIN[
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t.lllll

COI_'IGUI_ATIC_I 031 14ACH NO. tO.Ill

HEAT TRANSFER TEST GI_CX)P NO. 6t
TOTAL PRESSUI_[ 1647.T p$|A
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NORTH AMERICAN AVIATION, INC SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC.

X

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

APOt.LO

A E O C TUNNEL C

CoNIrlGU_ATION 031 NACN NO. t0.18

_P NO. 55
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NORTH AMERICAN AVIATION, INC.

X

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

X

HEAT TRANSIrI[R TE$T
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORI_IATION SYSTE?_|S DIVISION

_I[AT T•AN._,IrER TEST

APOLLO
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TOTAL PRESSURE 1639.7 PlliA
REYN(_.DS NUMBER PER INCH O.1,3,3 X 10 R

"0 i 0.0,16" LII/_T X SEC
TOTAL. TEMPERATURE IR4S.$0 DEGREES RAI_.iI_

AI4GLE (jr ATTACK, 149.30EG/IEE8

14(_IEL ROLLED I8fl 0

Tt4I$ GRAPH REPRESENTS CONIr|GQRAT|CN NUNIIER 031 i GROQP NUMER

TAU SYMBOL. TAU SYMBOL.
O. 0 $0.0 ,4

ZO.O t RO.O 5

40.0 2 11_,. G 7

40.0 3 160 .o 9

SS, SECTION NIR41SER -O 049 OOe

- _ _ , _ ,... .....

lk % %,

\
\

14

\

\

t-m

T
u
/

I

F

• O.I.OOO

o.OSOO

O.OO11,O
• 0.I 0.4 0.I O.l

A-874

|.l 1.4 1.4 I • |.0

SID 63-I135



NORTH
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AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTENIS DIVISION

IM[AT TRANSIrEIt TEST

APOLLO

A E O C TUNNEL ¢

THIS GIiApi.i REPRESENTS CONF|GURATICi4 NUNIIER 931, GROUP NUMe[R

CC441rIGURATIC#4 O31 NACH NO. lO.tl)

r_OUp NO. SS
TOTAL I'_ESSUR[ t@31'.'J' pI, IA

REYNOLDS NUMBER PIER INCH 0.t733 X tO o

HO* 0.03188 LII/i_T X src
TOTAL TEMPERATURE tll4s.llO DEGREES RANKINE:

ANG4.1r _ ATTACK 141).30EGllEl[$

14C_EL RL'_LLEO 180 °

59, I[CTION NO)16ER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

H(AT TRANSFER TEST

APL"4.LO

A ( 0 C TUNNEL C

_l SYI4lot.

CONF|GURAT|ON 031 MACM I_. 10.16 |.0 1 W|NOwA_D STEAK[ DATA

!TOTAL PRESSURE IG39.7 P$1A 3.0 i

R(YI4C_OS NUI4BER P(R INCH O.1733 X IO 6 4.0 4 LEEWARD STRAK( DATA

_O _ O.O3166 LB/_T X SEC

TOTAL TINP[RATUR( 1645.80 DEGR[(S RANK1N(

ANGL( OF" ATTACK 149.3 DICrR([ s

TH|$ GNApH _[PRESENT$ CC_F|GU_AT|¢'_ NUNB[_ 03It GROUP NUMBER 55, $[(T|C)N NUNeE_ -0
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NORTH AMERICAN AVIATION, INC. SPACE arid INFORMATION SYSTEMS DIVISION

t.i

Ooltm

HEAT TNAN_I, IrlER TlEST

APOLLO

AlE O C TUNNEL C

¢OMIrlGuI_ATIC_i 031 NACM NO. 10.16

f_'_Ot.IP I_. 59

TOTAL FqRIE$SUI_IE 1639.T PSXA
R(YNOLDB NuHBIER pIER INCH O.IT33 X IO 6

_,O4' O.O3_-BS LB/_T x slEc
TOTAL TIEENPIERATLIi_E 1645.60 DlEGRlElES RANKINIE

ANG.LIE _ ATTACK $A9.3 OlEr_l_lEES

THIS GRAPH _EpME_ENTS CONFIGURATiC'I,,I NUNBIEM 031, GROUP NUMBlER
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NORTH AMERICAN AVIATION, INC.

A

SPACE and INFORMATION SYSTEMS DIVISION

_ATTRA_FERTEST

A_LO

AEOC TU_L C

pHI SYMBOL

CONFIGURATION 031 KtCH NO. IO.11 180.0 O

Ga_Jp NO. IO 2Z5.0 X

TOTAL MES:suitl[ |652.7 PS|A Z55.0 *

REYN(_LO$ NUe4BIrR PIER INCH O.t73t X tO G 2713.0 O

HO_ O.OSZel LII/_T X SEC ZOS.O *

TOTAL TtNPERATUR( tess.o00(_aErs RAN_IN(
ANe._( Oe ATTAC_, ldy.s o(rA((s

o
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THIS ¢,,ii_AIV*t REPRES[NTS CC_IFIGURATION NUH_ER O_t, GROUP NUI48[R
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NORTH AMERICAN AVIATION. INC.
SPACE and INFORI%IATION SYSTEMS DIVISION

HE(AT TRAk_,_lrlrR TEST

AI_t.LO

A E D C TUNN(L C

CC_IF|GURAT|OIq O31 KACH NO, 10.15

r,R Cq._p NO. 60

TOTAL PR[SSURlr 1652.7 PS|A

lt[TN(::_l)S NUliSlrli licit INCH 0.1731 X 108

HO* O.OSlllO LB/II_T X SIC

TOTAL TlrNPlrRATUlilr 1855.00 DlrGRlrES RAkK|IM[

ANTrLlr CI r ATTACK 247.3 O(_(Ir S

;4ODEL ROLLED 180 °

THIS GRAPH RlrPRES[NT$ C(_IFIGURATION NUI401rR 031, GROUP NUMBlrR
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTENIS DIVISION

MEAT TRANSIr[R T1[_IT

APt*_LO

A [ D C TUNNEL C

IIq'll SYNROL

CC,NIrlGURATICN 031 I4ACH NO. 10.18 tlC).O O

GROUP NO. IO 5'25.0 X

TOTAL PR1[0SUI;t1[ 1052.7 P0|A Z55,0 *
REYNC_OS NUNB1[R piER INCH O.1731 X tOQ ZTO.O O

HO* 0.03100 LB/_T X 01[¢ Z$5.O *
TOTAL T1[t4p[RATURE 1855.00 OI[GR1[[0 RANKIN[

AN_LJ r OF ATTACK t4?,S O[f_l_EES

ML-'IDELROLL1[D 1800
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NORTH AMERICAN AVIATION, INC.
SPACE and INFOR3dATION SYSTE,_IS DIVISION
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MEAT TRANSlrlrR TEST

AII_.LO

A E D C TUNNEL C

F¢'¢! SYI48OL
CONFIGURATI(W 031 HACk NO. 10.11 O. O

£_OUP NC). 60 500.0 X

TOTAL PRESSURE 1852.7 PSIA 515.O ÷

REYN(_.DS N_RISER PER INCH 0.t751 X 10 S 350.0 0
HOt O.OSl$1 LR/_T X SEC 345.0

TOTAL TEMPERATURE 1855.00 DEGREES RANKINE 35Z.5 |
ANGLE cIr ATTACK 147.3 DEGREES

_K-OEL ROLLED 180 °

THIS GRAPH REPRESENTS C_FIGuRATION NUI4ER n31, GROUP NUMBER
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TIIIAI4_FER TEST

APOLLO

A [ D C TUNNEl. C

IQ.N

tU.m

CONFIGURATION OSt NACH NO. tOoll

r_ C_jp NO.

TOTAL I_[$$URI[ t652.7 p$IA
REYNOLDS MUiOER PIER INCH O.IT3t X 10 6

MO* O.03tll LI/_T x 61[c
TOTAL TEMpERATURI[ $115S.OO DEGREES RANKII_

ANf_[ (_" ATTACK t4T.3 DEGREES
140DIEL ROLLED 180 °

T_4|$ G4tApI.I REPRESENTI CONFIG_iiAT|ON Nk,,IMO[R 03t, GROUP NUMBER
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NORTH AMERICAN AVIATION, INC. SPACE and INFORSIATION SYSTE.%iS DIVISION

¢(:_IrIGURATI(_I 03| NACH _0. 10.|8

i41[AT TltAN_IrER TEST GR(_Jp NO. 60

TOTAL PREssUliE 1858.7 pSIA

AIIq_L-LO R[YN(_OS N(Ut4BER Iq[R 1NCH 0.17S!. X IO G

HO_ 0.03188 LIB/_T X $EC

A [ 0 C TUNNEL C TOTAL TI[MPERATURE 1855.00 OEGREES RANK/N[

ANG4.E _ ATTACK 147.3 DECREES

M('IIDIEL RL"NLLEO 180 °

THIS CRApM REPRESENTS C(_4F|GURATION NUIt_IrR 031, GROUP NUNIBER OOt SECTION NUMBER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR,_IATION SYSTEMS DIVISION

hEAT TRANSFER TEST
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R(YNOt.D$ NQi48ER PER |N_H O.1731 X 10 6 A.O 4 ._[WARD STKAKE DATA

hoe 0.03165 LB/_T X SEC

TOTAL TEMPERATt._( 1855.OO DEOREES RANi_|N_

ANGL( OF ATTAC_ 147.3 DEGREES

Th|S GRAPh _[PRES[NTS CC, NF|GUflATIC, N NUMB[R 031, GROUP NURe[R 60, S[CTIC_ NUNI[R -O

[J
r

,/

r

v
J

jv

_J

r

s

_ ,,d _,imm't'm L-.._,

-- -t _,.L

S.e t.? S.I t.I 1.0 |.S |.l

I ! I I I I !
I I I I ! I
I I I I I I
I I I I I I
I I I I I I
I 1 I I I I
I J I I ! I I
I I I I I I
i 1 ! I I I
I I I I I I I
I I I I I I I
I | I I I I
I I I I I I I

I I J I I I II I ! I I
I I I I I I
I 1 I I I I
I I I I I I
| I I I I I
I I I I I I
I 1 I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I 1 I I I I
I i I I I I
I 1 I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I 1 I I I I
! I I I I I
I I I I I I

.,.II III I
L...'" I I I I I I

I l I I I I
I I I I I I
I I I I I I
I I I I I I
i i I I I I
I I I I I I

_. I I I I I I
I I I I

I ]"_i.l I I
I I I I I I
I I I I I I
I I I I I i
I I I I I I
I I I I I I
I I I I I I
I I I I 1 I
| I I I I I
I I I I I I
' ' I I I I
i I I I i T -_
I 1 I I ! I
I 1 I I I I
I ! I ! I I
! I I I i I
I I I I I I
I ! I I I I
I ! I i I I
I I I i I I

_1 I I I I I
I I I 1 I I
I I I I I I
I I I I I I

I*1 1.4

&/R

4859-12

04I OOG

I1.11

A-884

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

t.I

NEAT TRANSF[R T(ST

•POt.LO

A E 0 C TUNNEL C

CONFIG_•TION 031 M•CN NO. 10.18

r_aoup NO. $o t

TOTAL Pi_E$SL_E 1652.7 psi•

R[YNOIL.D_ NUMBER PER |NCH 0.1751 X 106

HO_ 0.03188 LB/_T X SIC

TOTAL T[MP[RATUi_E 1855.00 DEGREES RANK|NE

ANGLE _ ATTACK 147.3 DEGREES
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORNIATION SYSTENIS DIVISION

_ /_/_lll-iI_rilTa ii

• -- VIII l_l TM • II li

_AT 11tANiFER TEST
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NORTH AMERICAN AVIATION, INC. SPACEand ]NFOR.'_IATION SYSTENIS DIVISION

_AT _A_l[I T[&T

AP(:_LO

AEOC TUNN[L C
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GROUP NO. 4_
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NORTH AMERICAN AVIATION, INC.

_AT TR&_IIr[R TEST

APOLLO

AEOC _L ¢

SPACE and INFOR_IATION SYSTE_IS DIVISION

phi *.Y 141¢L..
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NORTH

I./

t.IIUB

q_ ll.lmnmB
s

/

H

O
41

O.OSl_0

0.00100

AMERICAN AVIATION, INC
SPACE and I NFORN|ATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_iS DIVISION

a X

trEAT TIANQJrElt TlrST

A E D C TtJNNEL. C

tilth

S.OOBO

TAu iYIIG. TAU iTIIOL
coir164JRATlOel Olt NACH NO. tO**-I O. 0 IO.O 4

ill,uP liD. 04 I0.0 I I0.0 S
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NORTH AMERICAN AVIATION, INC. SPACE and INFOI:_NIATION SYSTENI_ DIVISION

t.m

CCINFIGuHAT|_N 031 MACH NC,. IO.1_

HEAT T_ANSFE_ TEST G_CwUP N_. _3

T_TAL P_@SSUNE 1_5_.T PS|A

AF_'_LO _EYNC___5 NUM6ER FEN INCH 0.172_ X 1_ 6

_O _ 0,O31_ LB/_T X $EC

E _ C TUNNEL C l_l_ IEMPE_Tk_[ %_1._ _@G_@[S N_N_IN@

ANGLE _"_- ATIAC_ 163.2 DEGN@@5

TM|$ G_ApM _EPRESENT$ CL'_NFIGuWATI_'_N NUM_[_ LJ31, G_C,UF NuMbFk @3, S[(I|C_ NUM_'h -_,

pM I

1.0

2.0

3.0

a.O

SYMBOL

1

2

3

4

4_39-1_

b55 000

0.01000

0,001005 ."II
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NORTH AMERICAN AVIATION, INC. _._ SPACE and INFORI_,IATION SYSTE!_IS DIVISION

,qAT 111AlmJrl[O 11tilT
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iml •TNI(X.

_lkdllATIOil 0,11 lle NO. tO.t• tlO.O O

NO. $1) t£S.O X

TOTAL. N(•lilIJIl( tl4l. S P•iA ISS.O 4*
_TUCLOS_ _, l.c_ o.tYe, x to • tTO.O 0
uO* 0.011•• t.RSlPT x II[c t•s.o *
TOTa_ TEI_•'_TUm[ t•SI.IO Ol[ill(l[• ItAliiN m"

ilIit.E _ ATTACK t41.t O(61IEE•
14ODEL ROLL[D 180

-11.4 -8,8 -I.0 -$.11 -t.ql t 4 t.8. • o

A-90Z

I•, II[CTICN liUNO[t -0

t • -O.0 .-O. 41 -O,4 -Ooll
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NORTH AMERICAN AVIATION. INC.

//

SPACE and INFORNIATION SYSTENIS DIVISION

..t I

tQ.m ! f

r

t ommm !

1

!

!

O°IK_

0._0

_'_AT TRAIC_'ET TEST

AF_LO

AEBC _ C

TI4| t 4m&PH REPRESENTS CCIcFLiUmAT|ON M[R O3t, G_OUP NUi41ER

CONFIGURATIGIL 03t NACN NO. tO.El

GRCUP NO. 51)

TOTAL@*ESSU*Et,4=s PS'A
SEWCLOSMU_¢, ,_R =w:. O.tTtA x to*
%* o.ost** LS,FT X S¢C
TOTALT¢_=ATURE tSSE.O00E=tEE=tam==
AII4L[ ¢jr ATTACK t43.1 Ol[t',llErS

llIODIEL RCq_LEO 180 °

St, SECTION ICUlCa[l -0

O.

300.0

5tS.O

3_D.O

345 .O

352.S

3YNIOL

0

X

4*

0

4t

[

LIIl-Sl

SOt OOO

|,1 1,0 I,I I,i I,I I,O 1,0
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N O R"I- H A M [_ R I C A N A,V I ._T I O N, I N C. SPACE and I NFORI_IATION SYSTE._,IS DIVISION

-41.0

14EAT lllAN_rl'lll TI[IIT

APC4.LO

A E O ¢ TUI414IL ¢

¢ONF|f'UIIATICII OI1| N&CH NO. IO.III

GIICUp NO. SO

TOT*LPRES_Rt l*+e.s _lA
RETIC4.Oll NUIIII['II Pill INCH O.ITt4 X I0 II

"o* u.a3a,, U_,_T x _cc
TOTAl TI[NPEIIATUlilE IIISI.IO OI[GIIEEII IIANKIN[
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEI_IS DIVISION

I.R

_EAT TRANSFER TEIT

AI_LLO

AE D ¢ TtmNEL ¢

in41 IVl¢_x.

CCI41rlIQllATION O3t IMCi4 NO. tO.ll O. e

tli(_IP NO. S9 500.0 X

TOTAL. PilEIIUIU[ tldt. S PIIA 3iS.0 *

lU[YI_.0$ NUMBER iq[R INCH O.tTZ4 X 106 3_k[3.0 Q

tl t 0.0318l Lll/_T X KEC 345.0 i
O

TOTAL T[NPI[RATUIt[ liSt.tO D[GRI[[$ RANKIN[ 3SZ.S !

ANGL[ Cf ATTACK 143.1 D(Ga[(I

I_L-O(L ROLLED 280 °

Ttqt Gli&Pt,t RrpllEI[NTI CCIqlrlGUilATICN NUll[II Oil., rdi(X.)P Nt.lWI[li SI), I[(TI(:_4 NUlil[ll -O

411t-i|

Ill
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTES, IS DIVISION

HEAT TItAN_[ll TEST

APOLLO

AEO¢ TUNNEL C

N.I

c¢_rlGURATI_ 031 NACM NO. lO.Sl

GIt_p NO. SO

TOTALM[**_ I_z.s ,UIA
_vm.o: .u_ _R I_, o.lT:, x :o*
t40* O.O_tO8 I..I/FT X liE(:

TOTAL. •lrlIpIL'lATUilt[ *-858.90 DI[GRIr[8 RAmIN[

• _[ cf *T•AC_ :,:.: O:CA[::
IIIODEL ROLLED t_ _'0

Tt4|t GdtAPt4 REMIIENT& CCMF|GUiiATION NUIIER 05_, f_qOUP NUtmER

TAU IYMICL TAU IYlICt

O. 0 eO.O 4

20.0 1 90.0 5

40.0 I 115.6 •

IO .0 5 I00.0 I

II, $[CTION NUtlI[R -O

I °I

4eow-3a b

117 000

• O.II
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O.OSO0

0._$0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_IS DIVISION

,m

a

HEAT TRAN_IrEN TEST

APOLLO

A E O C TUNNEL C

TAU $ YMtBOL. TAU 8 Y ;4OOt.

(_ONIrlGUiqATION Q3I MACH NO. 10.18 O. 0 &O.O 4

r_i_ OU p NO. 59 Z0.0 1 90.0 9

TOTAL P4qESSURE 1ME.5 PSlA 40.O Z 113.6 7

REYIMOkDS N_ER PER INCH 0.1724 X 106 60.0 3 180.0 9

HO_ 0.03109 LB/_T X SEC

TOTAL. TEMPERATUli( 195Z.90 OEGREE$ RANKINE

ANGi.( _ ATTACK 143.2 0EGRI[ES

N_X)EL ROLLED 180 °

THIS GRAPH REPRESENTS CONFIGURATION NUMBER O31 GROUP NUMBER 59t SECTION NUMBER -O

4959-15

119 0t30

i

k

\ \ • "I I

O.SO000

k4

0

s

O.OSO00

O.OOSO0
0.1 0.4 O.O O.O t.O t.l 1.4
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t.e t.O 8.0
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NORTH AMERICAN AVIATION, INC.

i._p,, _....- .......
v_.rlll II_L-II I Ir_ IL

SPACE and INFORMATION SYSTEMS DIVISION

liE:AT TliANSFIER TiE:ST

APC_.LO

A E 0 C TUNNEL C

pHI ITI4l_t.

CL_,NIr|GU_AT|_ OTLt I_ACH NO. 2.0.16 1.0 2. LEE'WA_D SaTEA_ E I_AT.

r_ _.j p NO. 5g ZoO 2 ,t
TOTAL PRESSuRIr 1642.5 p$|A 3.0 3

RIEYNOLOS NUI41ilER pER INCH O.tTZ4 X 106 4.0 4 WINDWARD STRAR IF DATA

li _ 0.03160 LB/_T X SEC
0

TOTAL TIENpIERATUI_( 1852.90 OFGRIEE$ RANKINE

ANGLI[ Cf ATTACK 143.20I[C_EI[S

T_Js G_ApH _[PRESENT$ CC, NFIGU_ATION NUMBER 031, GHOUP NUNBER 59, SECTION NUI48(_ -0

4839-22

0ST OO0

Q_

S.

4°
8

T

U

/
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

t,R

0.111000

_EAT T_ANSFER TEST

APOLLO

A E D C TUNNEL C

CONFIGURAT|ON O31 NACN NO. 10.18

G_OUP'NO- 5_

_OTAL pRE$SL_E 1642.5 pSIA

REYNOLO$ NUMBER pER INCH 0.172A X tO 6

H _ 0.03188 LB/_T X 5EC

T_TAL TEMP ERATUi_E 1852"90 DEGREES RANK|NE

ANGLE OF ATTAC_ 143.2 DEGREES

Im41

1.0

Z.O

5.O

4.O

T_I$ GRAPH REPRESENTS CC,NF|GURAT|QN NUNBE_ 031, G_OUP NUMBER

NIl

59, SECTION NUNBEE -0
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NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTENIS DIVISION

C¢_Irir,_JAATi_ OSt I*ACN NO. tO.iS

I_[AT 11_AIASlrlrR TEST fAt_Jp NO.
TOTAL IqlEiiuilllr $iAS.S pSIA

AI_.LO Rlr_Na.OS NU_lrn PER INCH O.t?lS X _0 I

HOe O.OS$1I LI/J[_T X KC
A mr 0 ¢ TUiliNEI. C TOTAL TlrMPERATUiElr $SlIO.SO DlrGRlrlrS IEAI_il41:

ANiA.[ _ ATTAC_. |lit .2 DlrGiilrlrS

IIN! SYMBOL
_IID.O O

lrES.O X
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTENIS DIVISION

..m I
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Im'.l[ SYl,_Ot.
COMf|GU_AT|C_ 031 MACH NO. 10.18 O. 0

)'tEAT TRANSFER TEST GR(_Ip NO. 62 300.0 X

TOTAL PRE$SUM[ 1646.5 P$1A 315.0 ÷

APOt.l.O REYNOi.DS Nk)NBER i_R |NCH 0.1715 X 106 330.0 O

NO_ O.031BO LB/_T X BEC 345.0 $

A [ 0 C TUNN(L C TOTAL TENp[RAT_E 1860,50 DEGREES RANKIN[ 35Z.9 l

ANGLE _ ATTACK IBQL .2 DEGREIrS

Tt4|:$ G4_ApH REPRESENTS COMF|GURATI. ON NUMBER O$1 I GROUP NUMBER B2, BECTION NUMBER -O

Vi

r
J
r

I
l r

/
T

/

L

0,8 0,4 O,I 0,| |,0

149 000

I!!11
lllll

I I I I
I I I

I I I
I I I

I I II

i--i I Ill% _ "* ql ,,, _

• ._ .. .,,?,
"q _. " _ I I I " _JL I

- -'J_ _ _ • _.1 I I I r e I

_ ._ ,. _ I I I I I
"_ .• I 1 I I I I

" I I i I I
IIIII

IIIII
i i, : ; ; ,
I I I I I
I I I I I

I I I i I
I I I I I
I I I I I
Ill I

II
,, ,!
I | !
I I !

I I
I I
I I
I

I
I,I t.4 t.l t.I I.Q I*I 1.4 I.I I,I

B/R

8.0

A-911

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION S'It'STt,_'NI,'-_ I)IVI_ION

mEAT TItANSFER TEST

AP(X.LO

A r 0 ¢ TtJe4N(L C

iml SY;,Ioc

CONFIGuOATIOd 0_1! IMCH NO. In.re 110.0 O

fA(_p 140. 4_ 225.0 X

TOTAL pIIIERRUIE |041.S PI|A 255.0 ÷

REYNCt.D$ NUMBER Iq[R INCH O.1715 X 106 270.0 O

..triO. O.O3101 LI/i_T x ,EC 21S.0 *

TOTAL TENPERATURE tliN).50 OEGREI[I RANKIN(

AN(_[ (_r ATTACK |8S.2 0EGREIrS
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NORTH AMERICAN AVIATION, INC. SPACE and INFOI_]%IATION SYSTE_IS DIVISION

B

I.M

0oOlm

0.0OI00

PHI 8 YNiSCt.
COtIIr|GURATLOI (}3t KkCH NO. lO.ll 0. O

)41[AT TRANSF[R TI[$T GROUP NO. 0Z 300°0 X

TOTAL le_IrSSUR[ 1646.5 PS|A _t5.O

Ale(_LLO RI[YNOLD$ NUMIBER PI[R INCH O.lYIS X 10 ° 350.0 O

HOi O.O31R0 LB/_T X $EC 345.0 i

A I[ O C TUNNEL C TOTAL TIrNpI[RATURI[ 18_.50 OI[GRE[$ RANK|N¢ 35Z,$ |
ANGL E Ci r ATTACK t6t .2 DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

I'q[AT TRANSFER TEST

AP'C_LO

A r 0 C Tt,ReGL ¢

TAU A Y14_31. TAu IYNBOL

C(:_IrlGIIJliATION 031 NACH NO. 10.18 O. O IO.O 4
r,aQUl I NO. II

ZO .0 1 9O .0 5
TOTAL pIIirII, URE |141.$ PIIA

40.0 Z 113.6 •

--'ETm'o',_,L,,I_T,, '"(" O.,n, X ,0" ,0.0 3 ,'o.o ,"o* o.on. x ,Ec
TOTAL T[NPEIIATUIIIE 2110.$O OEGIIEE8 RANK|lIE

ANG4.E cir ATTACK llS.l DEGREES

N.U

tQ.m
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

3It

t.N

H 0°lira

O

H

O

S

HEAT TRANSFER TEST

AIN:_.LO

A [ O C TUNN[L C

TAU 8*Y MOOt. TAU SYMBOL.

COI_rIGURATION 031 HACH NO. 10.18 O. 0 80.0 •

f,,RC_ p NO. SE ZO,O 1 90.O 5

TOTAL PRESSUiiLE 11_41_.5 P$|A 40.0 Z 113.6 7

REYN_.O_, kRJNllER PER INCH O.1715 X 10 G
60.0 3 180.0 9

HO_ 0"031 ille LBI_T X src

TOTAL TIrNpERATUiIE llI60.SO DEGREES, RANKINE

ANf, L.E _ ATTACK IGI.2 DEGREES

THIS GRAPH REPRESENTS CCM_HriGURAT|Cil NUMBER 031t CROUP NUMBER IS:', SECTION NLR4BER -0

48SR-18

1S9 000
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\
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• 0,| 0,4 O, • O,II t ,0 | ,| t.i | .I | .ll •.0
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NORTH AM ERICAN AVIATION, INC. _,_ SPACEand INFORMATION SYSTEMS DIVISION

_EAT T_ANSFE_ TE_T

A_"_t,.LO

A [ 0 C TUNNEL C

lP_

Q_

S.
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iS

T

u

/

S

Q

F

T

3.
S

r

C

•o

F
O's.ll

CL_NF|GU_AT|ON 031 HACM N(_, 1_.18

G_OUP NO. 62

TOTAL P_ESSU_( 1646.5 pS|A

_(YNOL.OS NUMBE_ P(_ |NCH _,_?t_ X _ O_

MOS 0.0318e LB/_T X SEC

TOTAL T(MP[_ATU_[ $860.50 OEG_((S RANK|N(

ANGL[ _ A]TACA 161.2 D[G_[[S

pill 6VNOa.

1.0 !, LE(WARD STRAK( DATA

1.0 •

1.0 i

4.0 4 WINOWARO STRAK s" DATA
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I I I I I I I I I I I I I I I I I
1 I I I I I I I I I I I I 1 I I I
I I I I I I I I I I I I I I I 1 I
I I I I I I I 1 1 I I I I I I I I
I I I I I I I I I I I i I I I I I
I I I 1 I I I I I I I I I I I I I
I I I I I 1 1 I I I 1 I I | I 1 I
I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I
i LJ.,.-I--. _11 11 11 I I I

__ I 11 I I I T"'4.11 I I I I I
-- I I I I I I I 1 I I I I I I I I I

I I I I I I 1 I I I I I I I I I I
I I I II I 1 I I I II I I I II

'" "'"'" I I I'"I I I I I I I I I I I I I I
I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I 11
III III I II III 111 il
I I I I I I I I I I I I I I I I I
I I I I I I I I I I I i I I I I I
III III I II III111 I!
1 11 111 I I I I II I I I II
I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I | I I I I
I I I I I I I I I I I I I I I I I
I I I III I I I I I I II I II
I I I ! I I I I I I I I I I I II
I I I II I I I I I I! I I I II
! I I ! I I I i ! I ! I I I I I!
I I I I I I I I I I I I I I ! I I
I I I I I I I I I I I I I I i II
III IIIIII I1|!11 II

l,l l,! I.I l,t t.O 8.1 8.11 •.1 1.4

S/R

405V-I_

LJ4_) LJL_(,

I
I
I

II.I

A-916

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACEand INFORMATION SYSTE_IS DIVISION

t.M

F_I

1.0

2.0

3.0

4.0

O°IOIX]O

0.0_000

O'OO|OOI, ii S,@ S.? i.e 1.9 1.0

$/R

84 8.1t 8.1 8.4 I.ll

A-917

SID 63-1135



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTESIS DIVISION

ktI[AT TItAI4SlrlL'I _ TEST

AP(_LO

A E O ¢ T1UeOeEL C

pill IVNBGL
CClilrir_dilATICll O31 IIACH NO. lO.tl "-IO.O O

M(_QP ltD. 51 ZZS.O X
TOTAL iqtlr•ll.t._E tCldlP.S PR|A ZSS.O ¢.

REYNGt.D• NUMBER PER INCH O.1722 tr tO II 271D.O O
HOe O.03t•l L•/_T X •arc 265.0

TOTAL TEISPERATURIr tl53.$O DIrGRI_ER RANK|NC
ANS_lr CIr. ATTACK 140.8 IDEGltlrl[l

N(_DI_L ROLLtrD 180_'e

IOol_O0

O.OtOO

-|.O -l.I -l.l -I.i

A-918

SID 63-1135



NORTH AMF_..RICAN AVIATION, INC.
SPACE and INFORNIATION SYSTENIS DIVISION

N,I

,b

tU.N

ll.W

II
T

U
/

$
¢1

F

T 0.1000

6
(
c

0.01.00

O.OOtU

A-919

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

10

t41[AT 11iAN_IrI[II TEST

APOt.LO

A I[ 0 C TtJli4Ek. C

COI_'iI_IAT|_ OS! I_CM NO. lO,t!

fdl(3UP NO. $0

TOTAL "I£,,UJIE , Id,. S p,, i

"EYNCt.0, NUMBER PER INCH 04,,, X JO"

TO" O.O_l|.. L•/II_T

OTAt. T[14pIrRATUllE 1Ll,_l'.Ol{'C. Ol£,,[[, RANKINE

ANG4- Ir Ci r ATTACK |40.20l[Gdll[:l[:•

I_DEL IIC:_LLE:D 180 0

II

ii

II
I!
ii
I I

II
II
I !

I I

I !

. •
F*4-

I1

ki
I1

I I

II
II
II
II
II
11

-8.0

i
I

I '

I

I

|

: i

: !

I I
t

I

i

I I i

II
| • .

I •
I Ill

!!!!
::i

I

I I .

-11.4 ||Q • -41.0 t • t •- !

A-gz0

PIll IYNBQ.

tSO.O 0

ItS .Q X

tSS .0 *

170 .O O

IIS .O

Ill, i[CTION N_41[ll -O

41•1)-$$

loll OOO

1o08800

l./

O. $OOOO 14
Ik

H

O

ik

Q.OtQO0

O.OOtO0

SID 63-1135



NORTH AMERICAN AVIATION, INC.

/'_ _'] I_1E I f'_ l" | i'll! ILL
-- m, • • ii sL.

SPACE and INFORNIATION SYSTE,XIS DIVISION

I,N

I._ Irdr

I
I
I
I
I
II
II

0 ,aIDOOO I

s I I
II

• II
|1

" II0

S

II
II

._11
|l
I|
||

|1
|1
II
II
II

il

I'H[AT TRANpjIrER TEST

APCXL.LO

• E O ¢ TUNNEL C

Tt't|& GI_ApH RI[PRES[NTS C(_41rIGURATi_ NUI48ER OSt t GROUP NUMsIrR

_! SYNBOL.

CONIrlGUiiATI(_4 031 14ACH _0. IS.IS O. O

GAC_JP 140. 51 300.O X

TOTAL 114_ESSUiiE I64s_.s Pi|A 315.C) "-

REYNOL.OS Mt_eSER P(N iNCH O.I?2E X lO 6 350.0 O

HOi 0.O3181 LII/_T X SEC 345.0 i

TOTAL. TENPERATURE ilJS3.80 DEGREES RAt_|N( $5Z.5 I

ANG4.( _ ATTACK 140.2 DirGIR[ES

_IEL ROLLED 180 °

SO, IECTI4::_ NL)NO[R -O

_migmmmmi_

m

i
I

%

,, ,,;;----'_,_k d__

.° ;7

• iJg

N 1

0.8 0.4 0.1 O.ll I.O i.8 1,4 Soil i.II II.0 II,I 8.4

Ill

A-9ZI

tot

IljllI II
I I I I

I I I I I
I I I I I
I I I I
I I i i I

I I I I
IIIII

IIILI
I IlL
I I I I I
I I I I
I I I I
I I I I
I I I
I l,'I_
L4"I I I
1 Iil
I III
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I III
I III
I IlL

I.1 I1.11

000

1.0

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACEand INFORNIATION SYSTE_IS DIVISION

HI[AT TRAI,/.%FEllt TEST

APCt.LG

A Ir 0 C T1UiNN_L C

_m.m

tu.m m

I.m

Ttt|_, f_ApH itl[pIt[i[NT& CONF|GUitAT|C/'I NUMBER D3S,, GR(_P NUMBER

TAU SYMBOL TAu IYMBCX.

C(:_lqirlGUllATICi4 031 NACH NO. 10.111 0. O IO.O 4

GI_Oup NO. SIIL 20.0 t 90.0 S

TOTAL PRESSUltE 1642.5 PSIA 40.0 Z 113.6 T

R[YN(_.0$ NUNBER PER INCH 0,1T22 X 10 @ _.O 3 150.0 I

%" 0.031.. LB/_T v ,[C

TOTAL TEI4P£RATUR[ 1.53..O DI[GR[[8 RA.INE

ANGLE cIr ATTACK t4Q.2 oIrGRIrlr$

v

58, IECTIC_N NUNoIrR -O

m m m

%

4

:: ,. _---.-;_:s ;_-;.__...... -
pm _-, .... q -- i,J-- -- ---_

• _t _._,v _. k

l!

\ X

\ \

10S 000

F

• O.Innn

O.OSO0

O.OOSO
• 0.1 0,4 0.1 0.1 t.O t. s' t.4

sfa
I.e t.ll |.0

A-922

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

M O°S_
4t

M

0

5J

\

\

\

0 .l_lm

A-9Z3

SID 63-1135
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NORTH AMERICAN AVIATION, INC _ SPACE and INFORMATION SYSTEMS D]VISION

_(AT T_AN..%F(R TEST

A E O C TUNNEL C

Q_

S.

4.
8

T

U

/

S

Q

F

T

I.
S

E

C

l
I. I

!
I
i
I

I
0"1. I

CONIrIGU_ATION 031 NACH NO. 10.18

C4_p NO. 58

TOTAL pI_(SSUI_E 1642.5 psiA

REYI_"_D$ NUMBER pER INCH O.1722 X 10 6

HOS 0.03165 LB/_T X sEC
TOTAL TIrNPERATU I_( 1853.80 DEGREES RANKIN(

ANGL[ OF ATTACK _40.2 DF'G_(I:'S

Iml $YI4i_l.

t*O | L(IrWARD STRAK[ DATA

1.0 !
I,O I

4,0 4 W|NOWARD STRAKE DATA

T_L5 G_Apt_ HEP_ESENTS CONIrIGUMATIC_I NUNBEi_ 031, GI_C_p NUNBEI_ 50, |irCTl,_ NUI461rR -O

I
I

%.

%

_L

_ _m v,mm L

|.l 1,7 |.$ |.9 1.0 I.| l.I

':I,11,
1 I I I I I

I I!111,,
1 I I I I 1
I I I I I I

I I I I I II I I I I

Ilii
I I I I

I I I I I 1

II ''I ! I I
I I I 1 I i

I I I I Iil,,II I !
I I I I | I
I [ I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I

I I I I I 1I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
1 I I I I I
I I I I I I
I I I I I I
I I I I I I
I ! I I I I
I I I I I I
I I I I I I

"QI I I I I I
I I I I I I
I ] I I I I
I I I I I I

_,--11 I I I
I i r-I I 1
I I I I I I
I I I I I I

--_-.4-J I I !
I I I i
I I I I I I
11 i I I I
I I I I I I
i I I i i i
I I I I ! I
I I I I I I
11 I I I I
I I I I I I

I.I 1,4

S/R

• ,i.-. L

I

!.1

A-924

SID 63-1135



J

NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_IS DIVISION

HEAT T_ANSFEI_ TEST

A F_,"-,kL C,

A E 0 C TUNNEL C

CONF'|GURATION 031 NACH NO. 10.16

C,_ OU P NO. 58

TOTAL PRESSuI_E 11542.5 pSIA

EEYNOI.O5 NUNBEE pER INCH 0.172 _> X 106

HO$ 1.3.03185 LBIi_T X $EC

TOTAL TEMpERATU I_E 185_.80 DEGREE5 RANIC,|NE

ANGLE _ ATTACK 140.2 DEGI_EES

T)'*|$ GMAPH _EPI'_ESENTS CONF|GUIAT|C_I NU.NBEX 031, G_cOUI _' NUNBEI_ 5_, SECTION NUNBEk_ -O

I

I
I
I

p_l

1.D

2.0

5.0

4.0

SYNBC)L.

1

2

3

4

_35 000

I
I
I
I
I

I
I

0.01000

o.ooloo$ 5 I.g |.7 l.O I.S |,0 8,S Ira.8 l.ll 1_.4 I.ll

S/R

A-gz5

SID 63-1135



NORTH AMERICAN AVIATION, INC.

- _r'C;:.":2'-;;.;,:,;-
SPACE and INFORNIAT1ON SYSTENIS DIVISION

I I I

• 0 -1.• -I.e -t.4 -I.• -I.O

1
I

i
I

I
J

] "

I
]

]
2.

4_5_-15

81_ 000

_ o 0000

tO .0(300

S .0000

IB

T

U

/

f-

0.11000 T

S

c

O.OtO0

0.00tO

$/R

A-926

SID 63-1135



//

NORTH AMERICAN AVIATION, INC. __. SPACE and INFORMATION SYSTEI_IS DIVISION

I)

)

0.0100

NEAT T_ANSFEH YESl

a__-%LO

A ( 0 C TUNNEL C

TH|_ GMAmH _P_F_FNT_ C¢'_NFIGM_ATIC'_i NUMBE_

I

O.il 0.4 0,1; O,e S.O $.11

; ;

I I
I I

. J

1°4

SIR

A-927

t,e t.e |,0 t,! t,4 g,e E,e B,O

SID 63-I135



NORTH AMERICAN AVIATION, INC.

f

SPACE and INFORI_IATION SYSTENIS DIVISION

! II

I
I ,

i I
I

I

[
i

I

i
• I

!

I
• 0 -I,l -t,l

I

i
I

I
I
I
I
I
I
l
I

I

I
I

_L

i
I
|

I

I
I I
I
li
I
I
I

i

•4 • 8 • 0 -I.0 t • -1.4

P_! S Y Ne, OL.

180.0 0

225.0 X

255.0

2_0.0 0

265.0

II/II

A-928

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORSIATION SYSTEMS DIVISION

M 0.10000
4t

/

H

O

It

O.OIOOO

OoOOSOO

_(AT T_ANS¥(_ T(Sl

APOLLO

A [ 0 C TUNN[L C

TH|_ GRAPH H[PN[$ENTS C_F|GUAATJON NUMB[R

• 0.8 0,4 O.I O.O I.O 1.8

(OI_IFIGIJ_AT|('_I 32 MACH NO. 10.04

_CqJP NO. _14

TOTAL pR[SSt_R( 220.5 psIA

R[YNOLD_ NUMB[R PER iNCH 0.0289 X 106

HOe O.OIOO6 LBI_T X _[(

TOTA L T(Np(RATUi_ 1647.10 D(GREES RANK.IN(

ANGL( _F" ATTAC_ 151.2 D[G4R((S

MODEL RCt.LED 180 0

32, G_OUP NUMBER 114_ SECTION NUNB[_ -0

pHI SYHBOL

O. 0

300.0 X

315.0 ÷

330.0 0

345.0 S

352.5 1

A-9Z9

SID 63-1135
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NORTH AMERICAN AVIATION, INC. _ SPACEandlNFORMATIONSYSTES, ISDIVISION

HEAT T_AN_I, FIrR T[_I,[

APOLLO

A ( 0 C TUN_L C

co_rIGURATIC_ 32 W_ACH NO. 10.04

r,_C)UP k_3. 114

TOTAL I_I[$SUM( Z20.5 P$|A

RI[YN(_D$ NtJI48[R P(R INCH 0.0289 X 1 °6

NO:*" O.0100Q LB/_T X SEC

TOTAL T[MPI[RATU I;tl[ 1647.10 DI[GRI[I[S RANK|N(

ANf_.l[ OF ATTACK 151.20i[G4_(l[S

MODEL ROLLED 180 °

TAU SYMBOL TAU SYMBOL

O. 0 80.0 •

ZO.O 1 90.0 S

40.0 2 113.8 7

64_.0 3 180.0 9

;IG.m

t.m

B

T

U

/

S

G

F

T O.SO00

0.0100

0.0010
0,| 0.4 O.i O,l t,O t.| t.4

S*/H

A-930

SID 63-I135



NORTH AMERICAN AVIATION, INC.

t't/"_ Ik I r'l Ir% r-i ,-P, L[

--v._= JVI_I11 I_ IL

SPACE and INFORNIATION SYSTENIS DIVISION

S,00000

_EAT TkANSF[_ lEST

A;t'.LLO

A ( C ( TUNN(L (

TAu SYMBC_
CC_F|GI)RATiON 3_ NACH NO. 10.04

¢,_(2_P NO. 114 ZO.O 1

TOTAL PR[_$U_I[ 220.$ PS|A 4C, .C, 2

R[Yki('_DS NUNS[I_ P[R INCM 0.0281) X 1G _

H 0 Q.01006 LB/_T X $[C

TOTAL TEMPERATURE 1647.10 DEGREES I_AN_INE

ANGLE OF ATTACK 151.20EGREES

MOCEL RL'__LED l_Lt `e

TAU SYMBCL

_o.0 4

_0.0 S

113.6 T

180.b 9

t .00000

H O. l(_iXl
i

I

H

0

=

O.OlOOO

O.OOt00
I 0.1 0,4 0.1 0,1 t.8 1.4 1.1 I.I Ih0

A-931

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACEand INFOR_IATION SYSTE_IS DIVISION

O.OtO0

-$.0 -• • • • • -I.4 -I.• -•.0 -I.II -t.• -1.4 -t.•

$/N

A-932

SID 63- i135



NORTH AMERICAN AVIATION INC SPACE and INFORNIATION SYSTENIS DIVISION

_0,0000

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

TMI$ _NAm_ WEp_FS_NT$ £_FIGURATION NUMBER

COIMF'|G_AT|ON 32 MACH NO. 10.04

GROUP NO. 115

TOTAL pRESSUi_E 220.0 PSlA

RETN_.DS _UNBER PER INCH 0.0287 X 10 G

HO_ 0.01006 LBI_T X sEC

TOTAL TEMPERATURE IG51.OO DEGREES RANK|NE

ANGLE OF ATTACK 149.20EGAREES

MODEL ROLLED 180°

32, GROLJP NUMBER 115, SECTION NUMBE_ -0

pH 1

O.

._,O0.0

",15.0

330.0

345.0

352.5

SYMBOL

O

X

÷

O

l

A8_9-15

8Z9 000

1 °O0(_

0.1000

0.0100

O.OOSO

A-933

SID 63-i135



NORTH AMERICAN AVIATION, INC. _ SPACEand INFORS, IATION SYSTEI_|S DIVISION

pl,_! $YNBOL

CoNIrIGUi_AT_ON $2 _¢_ NO. tO.04 tSO.O 0

_tEAT TI_ANSFER TEST GitC_P NO. 115 225.0 X
TOTAL pRE$$tJitlr 220.0 pS|A 255.0 "

APOLLO REVNL'_.DS NUNBER PER |NCH 0.0287 X 1o 6 27Q.0 O

i_O_ O.Ot006 LBli_T X SEC 2•5.0
A [ O C TuNNiEL C TOTAL TEI_ERATUR( 1651.O0 0(GilEES RANKINIE

ANT,.LIr (_" ATTACK 149.20EG_REES
NODEL ROLLED 180

TH|_ r,_ApH REPRESENTS CCxNFIGURAT ICdM NUI4aER $Z_ GROUP NUI4BER itS, SECTION NUI4BER -O

4Si9-15
e59 OOO
JoOOOOO

I

• 0 -I,l -I,l -I, 4 • ! -• .0 | • -t.l -I.i -| ,• -l,0 --O.l -4 •

$/R

O.$OOOO M

/

H

O

O.OtO00

O.OOtO0

A-934

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION

i

1 ./ i

". !,,.

M 0°10000 1
#

H

0

s

Ii

III

0.0I(XX)

O.OOtO0

HEAT TRANSFER TE_T

APOLLO

A E D C TUNNEL C

TH|_ GRAPH _EPRESENTS CONF|GURAT|ON NUN6ER

0,l 0.4 0,l 0.1 1.0 t,I 1.4

O.

300.0

315.0

330.0

345.0

352.5

|/R

! :

i

i ;

,v

SYMBOL

0

X

0

i

t,l 8,0 I,1 t,4 t,l t,l 1,0

A-935

SID 63-i135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_iS DIVISION

IS

T
U
/
S
q

ir

T O.SO00

s
r
C

0.00|0
• 0.| 0.4 0.| 0.| t.O

I*IR

A-936

I.I 1.4 t.e t,e 8.0

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE:_,IS DIVISION

HEAT T_ANSFER TEST

A_LO

A ( 0 C TUNN(L C

TAu SYMSc_.
CC44F'IGURAT|C_I 32 NACH NO. 10.04

(,_OUP NO. It5 0. 0
20.0 l

IOTAL PRESSURE Z20.O P$IA 40.0 Z

REYNOLOS NUNIBER PER INCH 0.0287 X 106 60.0 3

HO_ O.OtOOG LB/_T X SEC

TOTAL TEMP(RATUI_( 1651.00 DEGR(ES RANK IN(

ANGL( C_" ATTACK t_g.Z D[C,R([S
MC_EL ROLLED 180

TMIS GRAPH HEP_ESENT$ CC4¢FLGUI_&T|C_I NUMS(i_ 32, GR,(_P NUMBER 115, SECTION NUMBER -0

TAU SY148C_.

80.0 4

$0,0 5

113,6 7

180.0 9

4e39-13

=$9 000

t ._OOm=

H O. SOOOO

ik

/

M

O

S

O.OtO00

O.OOtO0
• 0.| 0.4 O.e 0.1 t.| t.4 t.e t.e |.O

A-937

SID 63-1135



NORTH AMERICAN AVIATION, INC. _ SPACEand INFORI_IATION SYSTEMS DIVISION

It'll S Y1*,SOL

CoNIrIGURATI{q_I 32 NACH NO. IO.O4 180.O O

HEAT TI_ANSFER TEST GR(:X)p tiC). 116 225.0 X

TOTAL PRESSU_Ir 214.7 PSIA Z55.O ÷

APPALL• REYNC_t.0$ N_I4BIrR PER INCH 0.027'9 X 106 27'C).0 O

HOq_ O.OIOOS Lg/_T X $1rc Z65.0

A E 0 C TUNNEL C TOTAL T[MPERATURF 1654.60 DEGREES RANKINE

ANGLE _ ATTACK 1,117.2 OEGAEE$

I_.'_DEL ROLLED 180

THIS GRAPN REPRESENTS CONFIGI)RAT|0 N NUI48[R 32 t GROUP NUNaI[R |!8, SECTION NUI48ER -O 14S 0(0)

J@.OaDO

ILO.OOO0

i .0000

It

T

U

/

S

Q

F

O.lO00 T

S

tr

C

O,OtOO

• 0 -•.• -I.tl -I • 4 I • -• .0 - | . • -i • • -t • 4 -S .• S O -Q.• -O.e -0 4

1/11

0._0

A-938

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

lIE:AT THANSFER TEST

Ala_LO

A I[ D C TUNNIEL C

CONF|GURATICfq 32 MACH NO. $0.04

G_OUp I_. 116

TOTAL PRESSUR( 214.7 P$|A

R(YNOLDS NUMBER P(R |KH 0.0279 X 10 6

"0" 0.01006 CB/@T X SEC

TOTAL T(NP(RATUi_[ 1654.60 D(OR([S RANK IN(
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORI_IATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION. INC. SPACE and INFORN_ATION SYSTENIS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACEand INFORMATION SYSTENIS DIVISION

HEAT TRANSFER T($T

AI_-%.LO

A E D C TUNNEL

_lIO,OOOO

CC4qF|Gt,_ATION 32 MACH NO. IO.O4

GAOUP NO. 11G

TOTAL F_ESSURE 2_4,7 PSiA

REYNOLDS NUI48_R PER iNCH 0.0279 X 10 @

HO_ 0.01006 LB/_T X SEC

C TOTAL TEMPERATI._RE 1654.60 DEGREES RANK INE

ANGLE OF ATTACK 147._ O[C_EES

I_L_OEL RL-%.LED I_0 _

THIS GRAPH REPRESENTS CC'_IF|GURAT|Ci4 NUMBER

TA U SYMBC'i.. TAU SYMBEL

O. O BO.O d
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NORTH AMERICAN AVIATION, INC.

-

SPACE and INFORNIATION SYSTEI_iS DIVISION
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NORTH AMERICAN AVIATION, INC.

_ _ilrl r_Pil.qm, i • --.

..... ml_fl_ll I Ir_ IL

SPACE and INFORNIATION SYSTENIS I)IVISION

MEAT T_ANSFER TEST

APOLLO

k [ 0 C TUNNEL C

pt41 SYMBOL

CONFIGURATION 32 NACH NO. 10.04 150.0 O

G_C_JP NO. t17 225.0 X

T¢TAL PRESSURE 213.2 PSIA 255.O ÷

REYNt_-_t. DS NUMBER PER INCH O.0276 X 106 270.0 O

N _ 0.01006 LBI_T X $EC ZUS.O
O

T_TAL TEMPERATU _E 1650.80 DEGREES RAICi_|NE

ANGLE OF ATTACh 145.1 DEGREEs
NOIDEL ROLLEC t80 _

THIS GRAP_ REPRESENTS CONFIGuRAT|ON NUMBER 32o GRC_JP NUMBER 117 t SECTION NUMBER -0

4139-15
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NORTH AMERICAN AVIATION, INC.

mEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

SPACE and INFOR_IATION SYSTEMS DIVISION

CONFIGURATION 32 NACN NO. IO.04

r_OUP NO. 117

TOTAL PRESSUI_E 213.2 FSIA

_E_NC_L.DS NUMBEE PER iNCH 0.0278 X 106

NO_ 0.01006 LB/_T X SEC

TOTAL TEMPERATUI_E 1650.80 OEGREES RANK INE

ANGLE OF" ATTA_ 145.1 o[r.,.R[ES

MOOEL ROLLED 180
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NORTH AMERICAN AVIATION, INC. ( ,,_-_.-7,, SPACE and INFORMATION SYSTEMS DIVISION

HEAT TRANSFER TEST

Ai_t.LO

A E D C TUNNEL C

pHI $_NBOL

CC_IF|GURAT|C_ 32 NACM N¢. $0.04 t$O.O 0

GRC_jp N¢. tt7 225.0 X

TOTAL PRESSURE 213.2 PSLA 255.0 ÷

REYNOLDS NuNBEm PER INC_ O.O278 X IO 6 2T_._ O

HO* O.OIOD_ LB/_T X $EC 285.0 *

T_TAL TEMPERATUI_E IGSD .80 DEGREES RANK|NE

ANGLE OI r ATTACK 145.1 DEGREES

MODEL RCtLED I80 _
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTES, IS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORSIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

AI_LLO

A [ D C TUNNEL C

_O.0000

TAU STMBOL TAu SYMBC_

CONFIGU_AT|ON 32 MACH NC_. 10._4 0, O 80.G •

r.,.I_OUp NO. 117 20._ 1 _._ 5

TOTAL PR[SSUR[ 213.2 PS|A •0.0 2 113._ 7

_EYN_0S NUNB[R PER iNCH 0.0278 X 106 60.0 3 180._ 9

H _ 0.01006 LB/_T x $EC
0

TOTAL TEMPE_ATIJ_E 1650.80 DEGREES RAN_|NE

ANGLE C4r ATTACK 1_5.1DEGI_EES

TH|S GRAPH _EP_ESENT$ CC'_IF|GuHAT|ON NUMBER 32, GROUP NUMBER 117, SECT|C'_I NUMBER -O 861 _
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEI_IS DIVISION

HEAT TRAN_F[R T[ST
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTE$1S DIVISION

MEAT TRANSFER TEST

APOLLO

A E D C TUNNEL C

THiS GRAPH REPRESENTS CC4,1F|GURATiC, N NUNBER

CONFIGURATION 32 NACH NO. 10.13

GROUP NO. 119

TOTAk PRESSURE 757.7 psla

REYN_L.DS NUMBER PER INCH 0.0858 X 10 G

HO= O.O1835 LB/_T x SEC

TOTAL TENPERATUQE 1773.40 DEGREES RAN_;NE

ANGLE C4r AITACK 15t.Z DEGREES
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_,IATION SYSTEI_.IS DIVISION

HEAT T_ANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE3,IS DIVISION

_EAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC. _._!_ SPACE and INFORMATION SYSTE_IS DIVISION

nEAT TRANSFEH TEST

AP_.'X.LO

A ( 0 C TUNNEL C

_l,O00OO

CONF|GuRAT|C_N 32 MACN NO. tO._3

G_OUP N_. 119

TOTAL pRE$SU_RE 757.7 PS|A

REYNOLDS NUI46E_ pER INCH 0.0858 X lOG

NO$ O.Ot833 LB/_T X SEC

;OTAL TEMP (R&TLy_E t773.40 DEGREES RANIS|N[

&NGL( L"it ATTAC_ t51.2 DEGREES

ML_IDEL RL"_LLED re0

TN|$ G_APH REPHESENT$ C_NF|GUHAT|C_I NUMBER

TAU SYMBOL TAU S YNBC_-

O. 0 80.0 4

ZO.O 1 90.0 5

40.0 2 Xt3.G 7

60.0 3 ieo.o 9

32, GRC_P NUMBE_ ltg, SECTION NU_BE& -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTESIS DIVISION

MEAT T_ANSFER TEST

APC_LO

A E 0 C TUNN(L C

T_|$ GRAPH _(pRESENTS CONF|GURAT|C_ NUMB(_

CONFIGURATION 32 I_CH NO. 10.t3

G_OUP NO. 119

TOTAL P_ESSU_( 757.7 PS|A

REYNOLDS NUMBER PER INC_ _,0_58 X _O6

HO_ 0.01833 LBI_T X SEC

TOTAL TEMPERATU _[ 1773.40 D(GR[E$ RANW,,IN(

ANG_( _ ATTAC_ 151.Z OEG, REE$

NOIDEL ROLL[D 180r

32, G_C_JP NUMBE_ 119 t S_CT|C_ NUNBER -0

TAU SYMBOL TAU SYMBOl..

O. 0 80.0 4

20,0 1 90.0 5

40.0 2 11_.6 7
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NORTH AMERICAN AVIATION, INC. _ SPACEanO INFOR_IATION SYS'I1E_|S DIVISION

_EAT T_ANSF"ICR T(ST

I0 Ill

CC_rlG_,dtATIC)N 52 tqAC_ PaO. 10.13 180.0 O
22S .0 X

G4iC_Jp N(). tZO

TOIJkL II_El,$uRtr Y57'.4 PS|A 255.0 _"
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No° o.ote:ss l.,I/llT x I IrE ZOS.O *

TOTAL TEMPEIt&TUItE sTIr.sO D(GREII RAI_IIlN(

ll_t..l[ C)lr ATTACIL 149.t KGJ_I[&
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

MEAT T_ANSF[R TEST

A E D C TUNNEL C

TM|S G_ApH _[P_ES[NT$ CCCCFIGU_ATiON NUMBER

CONF|GU_AT|C_ 32 NACH NO. 10.13

G_C'UP NC,. _20

TOTAL P_[SSU_[ 757.4 PS|A

REV_OS NUNB[R PER |NCH 0,0850 X tO 6

HO_ O.Otl33 LI/_T X SEC

TOTAL T[14PERATUR[ t?SZ.5O DEGREES RANK.|NE

ANGLE (_r ATTACK 149,8 DECREES

M_DEL Rr_4. LED 180 ° 'rTl_ld
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORI_IATION SYSTEI_IS DIVISION

H(AT TRANSFER TEST
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iii(¥1_K::_.DS 14t_IlPR PER |NCk4 0.0850 X 1 °6

k404_ O.Otll33 Lllli|T X SEC
TOTAL TEI4PERATUI_[ t?eZ.5O DEGREES RANK|NE

ANGt.[ CI r ATTACK t49.2 I)E_EIE$
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

MEAT TRANSFER TEST

al_¢..LO

& ( O C TUNN(L C

TM[5 GHAP_ _EP_ESENTS CONF|GU_ATiON NUNBE_

CC44F|GUi_AT|ON 52 MACH NO. IO.13

r..ROUP tiC,. 120

TOTAL p_E$SUi_( 757.4 pSLA

EEYNOLOS flUMER PER iNCH 0.0650 X 10G

MO_ 0.01833 LBI_T X _(C

TOTAL TEMpERATUI_( 1762.50 DEGREES RANK INE

ANGL( OIF ATTAC_ 149.2 0(_(E$

t4OD(L RC)iI.L(O 160 _

32, G_OUP NUMBER 120t SECTION NUMB[_ -O

pt.I[ $YMBEIL.
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NORTH AMERICAN AVIATION, INC. SPACEand 1NFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

A IW.",LLO

A E 0 ( TuNNi[L C

_,UUOD

TAU S¥ NBOt. TAU SY140_1.

(O41flr, ui_AT|Otl 3t liACH NO. tO.t3 O. (3 813.O 4

C,_C_IP NO. Is'0 20.0 1 90,0 5

TOTAL PRESSURE TST.4 pS|A 40.O 2 113.6 7
REYDt(_t,.OS NUI4B(R PER INCH 0.0850 X 106 60.0 3 180.0 9

HO* 0.01833 LB/_T X SEC
TOTAL TtrNpEflATU RE 178Z.SO OEGREES RANKINE

ANGLE (SF" ATTACK 149.20EC.REES
NcOIrL ROLLED 180 o

THIs GRAPH REPRESENTS CC_IF|GURATION NUMBER 32, GROUP NUMBER 1_'0, SECTION NUllq_ER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTENIS DIVISION

Q

_,Q0000

TAU S YI, IBOL TAu 8 Y I'_.OL

COHFIGUAATI(:_I 32 MACM NO. 10.13 O. O 80.0 4

HEAT TRANSFER TEST r._ROUp NO. 120 20.0 1 90.0 5

TOTAL PRESSUIRE 797.4 pSIA 40.0 Z 115.6 T

APOLLO REYNOLOS NUI4aER Pt[R INCH 0.0850 X 106 G0.0 S 180.0 S

MO_ O.01833 LII/_T X SEC

A ( 0 C TUNNEL. C TOTAL TEMPERATURE 1782.50 DEGREES RANKIN(

ANTd.E (_r ATTACK 149.20EG4qEtrs

MODEL R_LI[O 160

TH|S GRAPH REPRESENTS CONFIGURATION I_UNBER S2t GROUP NUI481rR 120, SECTION NUMBER -O
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

HEAT TRANSFER TEST

AINC_.LO
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C(_IriGuilAT|CII $2 RACH NO. !,0.15

Ga(XlJP _. tit

TOTAL PR[ssuRI[ TSE.4 PS|A
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A-962

SID 63-I135

I

I
I

I
I

- q Ii ll_

i
I

I
I
I

I

I
I
I
I
I

I
i

I

I

I

I
I
i

dl|t-II L_

Itl 000

$O.m

1l oOI100

ill

8

T

U

/

S

Q

O. 10OO T

S

E

C

O.OtOO

0.0010



NORTH AMERICAN AVIATION, INC.

C?_.,-,.n,-,_-..-L
•,_ b,,t • I I/'11.

SPACE arid INFORNIATION SYSTENIS DIVISION

tD.O000

I.m
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NORTH AMERICAN AVIATION, INC. SPACE and INFOI_NIATION SYSTENIS DIVISION

t,t(AT TRAN_IrEIt TEST

APTX,.LO

A [ D ¢ TUNNEL C

p_! Sv_

¢ONIr|GUItATICN 3E 14ACt4 140. tO.13 IIbO.O O

r,R_Jp NOo t2S ZZS.O X
TOTAL. PRESSU RE ?$2.4 p$|A 2SS.O *

REYNC_.O$ NUNBER fq[R |NCH O.OSss x 1o 0 zTo.o 0

_*o _ 0.01033 L.E/_T X IEC 2e5.0
TOTAL. TENP(IAT_[ tMm.oo o[_aEws RAmtN[

A_,*.[ C_r AITAC*_. _4T.Z o(GaEEs
1_3DEL. R(_.L(D 1.80

| .0001_

O.OtOOO

-I.1 -• , 4 -• o• -• •0 - t • • -I • • - t,4 - t , • - t . 0 -0.• -0 . • -0.4 -0,I

$/R

A-964

SID 63-i135
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NORTH AMERICAN ,_,.VIATION, INC.

\

SPACE and INFORNIATION SYSTENIS DIVISION

IT
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OoSOOOO ]

s I

I
,, il

I
H

o I
- I

!
I
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l|
I
I
I
I

_[AT TRANSFER TEST

APOL.LO

A E D ¢ TUNNEL C

T_IS GRAP_ REPRESENTS CONFIGURAT|CN NUI4OER 32

¢(_41r|GUItAT|C44 32 kUkCH NO. I.O.13

GR(_p 140. 12t

TOTAL IWRESSUlt[ 752.4 pSIA

REYN(_..OS t4UM BIrR Iq[R INCH O.Oi3S X I °6

HOl O.O_833 LS/_T X S(¢

TOTAL T[MpERATUIIE 1_0.00 Ol[GRIrlrS RANKINE

ANCH.E _ ATTACK t47.2 C)EGJREES

NODEL ROLLED 180

GR( _ "CTION Nt.R4BER -0

qqm.

0.| 0.4 0.4 O.l 1.0

I
I

III
lli
I I I
I I I
I I I

I I I
i I I
I I I

..-,-I--I--!-

 rPP
,/

t.l l.e |.0 |.l

4
r
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I I I
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I I I
I I I
I I I
I I I
III
III

III
1.4 l.e1.8 S.4

JL.,,q

A-965

pHI

O.

300.0

315.0

550.0

345.0

35Z • 5

I

I
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I
I
I
.1_
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I
I

I
I

I
I
I
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I
I

Ioe
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I
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I
I
I
I
I
1
8.0

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIAT1ON SYSTENIS DIVISION

t_[AT TItAN_ JrER TEST

APC_..LO

K E O C TIR_EI. C

m.m

TAU SYNIk3t. TAU SYNk3t.

C¢_4r|sAJlATIC_M 31 MACH NO. tO.t3 O. 0 _D.O 4
ZO.O t 90.0 5

Edt(34)P NO. tit AO.O E I*-S.S 7'

TOTAL PQEIIUI[ 7SS.A PS|A

REYNOLDS NUMBER P(R INCM o.oe3S x to S Io.o 5 iso.o l

i40* O.OIS35 t.Sl_T X SE¢
TOTAL TENPERATUR[ 11_O.OO DEGREES RANKIN[

ANf_.E OF ATTACK tA?.E DEGREES

M(_DEL R_.LED 18_ a

TrAit f_---. _=.r_LeL. SO _._FIGuilATICN NUiQ[R $I, 641(_JP GEl tIl, I[CTION *lli£j *O

461D-II

HT 000

tU.m

I°U

O.SOaD

• L

O,OOSO

• O*l 0,4 0.1 O.O t .0 S .I t .4 t .O t ,O |,0

Se,,R

A-966

SID 63-1135



NORTH AMERICAN AVIATION, INC.
/

\
SPACE and INFORNIATION SYSTENIS DIVISION

HI[AT TRAN_irlrlit TIrST

AP(_,.LO

A E O ¢ TUNNEL C

Tt4|S CAIApi4 RIrPRESENTS CoI_r|GU_AT|ON NU4141rR

¢CNF|GUIItAT|¢_ 32 NACH NO. "-0.11.3

r,4tCUp NO. tlrt

TOTAL Pltlr&$UIlr 7Sir.4 PS|A

REYNOLDS NUitlrlt Iq[R INCH 0.0038 X 10 6

HG* 0.0t833 Lll/_T X $1rC

TOTAL TEI4pElilATUiRIr ITI)O.C,)O OEGREIrl RAISIN[

AI4C_ir _ ATTACK 141.lr DlrGmlr[$
o

N(3DEL ROLLtrO 160

3El _OUP NUMOER tEt , $1rCTION NUNOIrR -0

TAU SYN_OL TAU IY )lOt.

O. 0 Im.O 4

ZO .0 $ 9O *0 9

40.0 Z SS3.6 T

O0.0 3 SeO.O !)

40,1-||

m ooo

t40.S_

/

H

0

;!-- -
=_: "e!- e : "- C4 _- "-

0.0SD

o.mm
• O.B 0.4 O,e O.e S*O S.| t.4 S,O S.O a*O

kvn

A-967

SID 63-1135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORXIATION SYSTESIS DI\'ISION

HI[AT TRANSFliR TlliST

AII_t.LO

Ali 0 ¢ TUNNEL C

C(:_IrlGUItATI(_ 38 NACN NO. tO.t3

_¢_P NO. t88

TOTAL. PRli&EUItli 753.2 P8IA

RliYNC4.O$ NUI4BIrR Iq[R INCH 0.0030 X tO °

HO$ 0.01855 L.lilJ|T X $liC

TOTAL TlilMq[ItATUIItli |7'1)t.40 D[Gllili8 RAI4_i14(

ANf_li cir ATTACK 14$.li OlrG41lili8

NC]O[L ROLLED 180 0

PHI $YNBC¢

tEO.o 0

2:*5.0 X

Z55.0 *

Z?O .O 0

ZliS.O S

III

. . .

: .- -.

: ." .-

_1.1.

I't'i.. r..l.4,

IIII
-lI,O -II,O

II

I I

I I

ll/R

40_9-11

ImD 000

Im.l_O0

$0 °OOOO "

l .m

T

U

S

F

O.tO00 T

li

C

O.OtOO

0.00110

A-968

SID 63-1135



/

NORTH AMERICAN AVIATION, INC. SPACE and INFORS, IATION SYSTENIS DIVISION

C

m.N

tQ.gOOO

S oOOOO

O.IOOO

O°OSOO

0.00110

HI•AT 11lAHOrE• TEST

&P(_.LO

A• 0 C TIdNI4EL C

O.t 0.4 O.e O,O t.O S.|

CC44iri6_JiRATiCN 32 NACH NO. t0.t5

rdl(_HP NO. tt8

TOTAL pNE•$uil[ TSS.E pSIA

REYNCL.DS 141JI4BER P_R INCH O.OISl X 10 l

HO_ O.OteSS LB/_T X IRC

TOTAL TENPERATURE t T3t .40 OEGRE(S RAm|N(

ANT_[ _ ATTACK |45.2 DEf_(($

)4_DEL ROLLED 180 o

P_I IYem_.

O. O

SOO.O v

5:5.O *

S_14) .O O

345°0 S

35 +' • S I

4111-11

II01 00

It llllll

II!!f!!!
IIIIII
Illlll
IIIIII

I IIIIII

!!111111
II!111
Illlll

111111tltlll

Il llllIltll|
IIIIII
IIIIII

I IIIIII

IIIIII
IIIIII

II IIIIIIIIIIIIII
IIIIII

A-969
• _^_a raP_r'ilTI It /

w_%J_,ll !1 IlilJllml ! I i..ll_"

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR$1ATION S"CSTE_IS DIVISION

_AT TRatNSFER TEST

AlUCq..LO

at E D C TUNNEL C

11141 SYI4BOL

CC44F|f_UIRatT|Cq_I 31 MACH NO. 10.15 180.0 O

r_OUP ttO. t2E ZZS.0 X

TOTAL PltE&$Uli[ 753.sD p$1at ZSS.O _'

REYI4OLD& NUI_EIt PER INCH 0.0838 X tO li Z7_3.0 O

HOO 0.011133 LB/_T X SEC Z85.0 s

TOTAL TEI4PERATUR[ 1/1)t.40 DEGREES ItatNK|Nl[

atNT_.[ (_r ATTACK $4S.2 OEGStE[$

W.'_EL R_.LED !$r,

4el9-$$

DO7 O(3O

JoOOOO0

$ oOOO00

O. 11_00 M

/

H

o

I

O.OtO00

• 0 -l.l -l.l -•./ • I 4 0 I • I • -l.l -t,l -l.O -Q.I -o.e -o.4

I/R

O*_IN

A-970

SID 63-1135



NORTH AMERICAN AVIATION, INC.

HI[AT TRANSFER T[_I,T

AI_t,..LO

A [ 0 C TUNN[L. C

I.m
TI,IS$ GRAPt't R[pitESENT& CoNIrIGURAT|C_ NUi40[R

SPACE and INFORNIATION SYSTE,%IS DIVISION

.tt

pHI 8Y 146C_.

CONFIGURATION 35' 14ACH NO. 10.13 O. O

GAqOUp NO. 115' 30G.O X

TOTAL P4qESSUIRI[ 7S3.5" pSIA 31S.O 4,
R(YIA(_.D$ NQOABtrR Iq[R INCH 0.0838 X 1o 6 330.0 0

HOW 0.01033 LB/_T x $trC 345.0 *
TOTAL TI[14PI[RATURI[ l ri)t.40 D(GRrI[$ RAk_lkll[ 355".5 1

ANrwL[ C_" ATTACI_ 1L4S.t O(r._.((t

PK_)I[L R(X.L(D 180

40llt*S_l
$2, GROUP NUt6[R tZs'! $1[CTION NUt481rm -0 I)OS 0040

t .N

H O .5'nm, m

H

O

O .O'1OOO

O.OOSOO

A-971

SID 63-1135
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NORTH AMERICAN AVIATION, INC.

//

SPACE and INFORMATION SYSTEI_|S DIVISION

I_AT TRAN$1rER TEST

APCt.LO

A E D C T_I4NEL C

31G,m

TAU SYNa(_.

C(SiqiriGUliIAT|(_ 32 NACH NO* IO.IS O. O

f,_Cq,lP NO. 188 ZO.0 1

TOTAL INIEssUilIE 7SS.E pSIA 40.0 2

R[YI4¢_I..OS NDNR[R I_R |NCI4 O.OSSll X 10 S 60.O S

HO_ O.OtSS$ Llll/_T X SEC

TOTAL TEIqPERATUmE 1791.40 DEGREES RANK|N[

AN_.E CJr ATTACK 14$.Z DEGREEs

I=IODIrL ROLLED 180 °

TAU $ Y 1480L

IIO.Q 4

90.0 5

113.6 •

%80.0 S

Tills tlIApH REPRESENTS CONF|GURATICtl NUNRER Ill, GROUP NUNI[R tiE, i[CTIO_ NUtRIER -0

illl-lm

I)01) OOO

tQ.m

O.$m

¢i
• I

1

\

t

i
!

p. _J
1

O.Ot_

O.OOSO
II 0.11 0,4 0.1 0.11 IL,O l,I!

III/R

A-972

1.4 t.ll t.ll ,,*0

SID 63-1135



NORTH AMERICAN AVIATION, INC.

rn_F!5[::T',;,'.
SPACE and INFORI_IATION SYSTENIS DIVISION

:J.W

t .M

0.10000
S

/

M

0

4_

TAu $¥N8C_.
CONIC'|GURATiON 32 leACH NO. 10.13 0. 0

_EAT Tli_ANSF[R TG-_T T_l_(_jp 140. I_,Z

20.0 1
TOTAL i_(SSUI_ ( 755.2 PSlA

40.0 Z

APOL.t.O R(YN(_.O$ kl_jmS(R P(R INCH 0.0838 X 106 4_0.0 3

HOS 0.01033 LIs_,j_T X SlrC

A I[ 0 C TUNN(L C TOTAL T(NP(RATUI_[ 171P|.40 O(GR([$ RANK|N(

ANGt-lr _ ATTACK 1o45, _ D(GII_I[( s

NCO(L R(X.LI[D 110

Tt4|$ ¢_RApH iti[pRi[SENT$ CC44FIGuI_AT|ON NUMS(R 32t GR(_UP NUMEI[R IZZ, 81rCT|ON NUI46(R -0

TAU S Y kl601..

60.0 ,4

90.0 5

113.G 7

leo .0 9

4839-|5

911 000

_ __ ___
I. =::= " X

mm;--_ --

m_

!

_k

O.l_lm

D

• 0o| 0,4 O,e O,e I,O t ,| t,4 t,e toe •,0

$O/R

A-973

SID 63-1135
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORt_{ATION SYSTEMS DIVISION

)SEAT TliAI4Slrlrli TlrST

AII_I.LO

A I£ O C TUNNEL ¢
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SID 63-i135
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N ORT H A r_ E R I CA N AV I AT I O N, I N C. SPACE and INFOR_IAT1ON SYSTE${S DIVISION

_EAT TRANSFER TEST

AI:C_t.LO

A [ 0 C TUNNEL C

CONFIG_ATICtl 32 NACH NO. lO.ll

G_OUP NO. t23

TOTAL PR($SURE 2002.2 PS|A

REYNCLOS NUN6ER PER INCH 0.2103 X 10 6

HO$ 0.03183 LB/_T X 3EC

TOTAL T[NPERATUR[ 1856.20 DEGREES RANK IN(

ANGLE C_: ATTACK t_l.| OEGJi_EES

N_OEL RQLL[O 180

pHI SYMBOL

O, O

300.0 X

315.0 ÷

330.0 O

345.0

35Z.5 I

SQ.OOOQ

S .0000

IS

T

U

/

S

e

Ir

T O.SOOO

$

E

C

0.OIOO

0.0010
• 0.1 0.4 O.e O.e t.O t.8 t.4

|/R

|.| |.| |.0 |.| |.4 |.e 1.0 |.O

A-975

SID 63-I135
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

1'4(AT TIIANSlr[R TlrST

AI_t.LO

• lr D • TUI_Mi_L C

IN¢i IYPIOL

CCWIrlGURAT|(_I _llr NACH NO. 1LD.tR 110.O O

GtC:qJp NO, 1.1_3 £lrS.O X

TOTAL PRlr61uRIr £C_lr.l_ pIIA lrSS.O 4,

R[YNC_DS NUIillrR I_R INCH O._'lO3 X ID I| Z?O.O 0

--HO" 0.03188 LB/FT X 6lrC lre$.O ,

TOTAL T[HPlrRATURlr 1856.20 DlrGRlrlrS RAMt. IK

ANfH. Ir CF ATTACK |S|.| OEG411rEI

NODIrL ROt.LED I10 °

4111-11

S47 000

|.00000

1.00000

• | -8.0 -•,• • 4 *l.l • | -t • t • -i.4 | • -I.0 -0,1 -0 • .-0,| 4.8

I/R

A-976

SID 63-I135



J

NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

_.Q0000

t40.SOO_)
ql

I

)4

O

O .O'JIO00 I
I
I
I
I

I

CONFIGUi_AT|ON 32 14ACH NO. 10.t9

_EAT TMANSIrER TEST G_OUP 140. 125

TOTAL PRESSURE 2002.2 pSIA

APOLLO REYNOt.D6 Nt_IABER PER INCH O.2105 X 106

HO_ O.0310t bBli_T X 6[C

A ( 0 C TUNN(t.. C TOTAL TEMPERATURE 1856.20 OEGREES RANKINE

ANfm_JE (_ ATTACK 151.1 DEGREES
O

IACO[I.. RTX-L(D 180

TH|6 GI_ApI_ RS'pI_ESlrNT6 CONFIGuRATiON NUtAaER 32 p GROUP NUMBER 123p SECTION NUMOI[R -0

"qm_
• i

I\

I !

I I
I I
I I
I I
I I
II
II
I

I I I

.

I_'ql

O.

500.0

315.0

3,30 .O

345 .O

352 • 5

SYNSOL.

0

X

(2

i

4869-15

545 04343

'lI
| I

! ! !
I I I
I I I
I I I
I I I
III
III

III
! ! |

! I !
I ! !
I "! I

•4-,,I I

I I I

II
I
I

Q 0.8 0.4 O,ql 0.8 !,.0 1.8 1.4 t,ql |.ll 8.0 It.It

Sift

A-977

8.4 8.tl 8.0 lI.O

33::7:3T._T:,",L_

SID 63-1135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR._IATION SYSTE_IS DIVISION

MEAT TRANSFER TEST

AF, C_LO

A r D C TUNNEL C

SG.qD4)OQ

CONIr|GURAT|ON Sl NACH NO. tO.ll

GR(:_Jp NO* 113

TOTAL. INEESSUQE 100E.2 PI|A

llEYNCt.DS NUMBER PER INCH O.ZiO3 X 104

HO_ O.03tllll LIS/_T X SrC

TOTAL. TEtlkeERATURE tl56.20 OEGREES RANK|N(

ANGt.E OF ATTACK _St._ OI[G,REES

IqGOEL lICE.LED lllO

T_|$ Gi_ApH I_(PRESENT5 CONF|GUltAT|ON NUi4aER

TAu 5Y I4mCL TAU 5YNBOL

O. O eG.0 4

ZO .O 1 90 .O S

40.0 Z 11.5.6 7

443.0 5 180.0 9

SZ, GROUP NUNOElt 123, SECTION NUI4eER -0

tQ .llX_O

I .nnnn

O. SO00

j _mm mm_ mm_ m_mMm_mmmm_m_ mm_m_ m_m

-'" .--- ! -imp .mare _. Into _ m

": _---.-.'''" " " "- 5_- _---....__-_ IE_-- ._

• 4

\

O.OSOO

0.O010
• 0.| 0.4 O.I O.S t.O

5I/R

A-978

1.1 t.4 1.0 t.e 1.0

SID 63-i135
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR._IATION S"YSTENIS DIVISION

HEAT TRANSFER TEST

AI_"_,.LO

A E D C TUNNEL C

THIS GRAPH REPRESENTS CONF|GU_AT|ON NUM6ER

CONFIG_ATION 32 NACH NO. 10.19

TOTAL PREBSUi_E 2OO2.2 P$|A

R[Y_OS NU148ER PER INCH 0.2103 X 106

HO_ O.O31e8 LB/_T X SEC

TOTAL TENPERATUi_E 1856._00EGREES RANK INE

ANGLE Ci r ATTACK 151.1 DEGREES
O

MODEL RC, LLEO 180

32, GRC'_)p NUMBER 123p SECTION NUMBER -O

TAU BYNBOt. TAU SYNBOI_

O, 0 80.0 4

20.0 1 90.0 5

40.0 2 113.6 7

EO.O 3 180.0 9

de39-15

551 000

t .00000

N O. tOOO0

/

H

0

s

/

wmv _ _ _lk

\ \

\ \

0.01000

0.00500
• 0.1 0,4 O.tl O0B | .0 | .| | .4 | ,ll | ,ill |*0

B*/R

A-979

SID 63-1135
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NORTH AMERICAN AVIATION, INC.

_UIBI I" ii ..... ,

v_,lll IIJLI1 I I/_L.

SPACE and INFOR,%IATION SYSTENIS DIVISION

t .0000

B

T

U

/

S

e

F

O. 1000 T

$

[

I0 lO • • -•.4 • t -t.0 -to• -t.II -t.4

I/R

A-980

SID 63-I135



/

,NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

tO.OOOD

t °0088

0.11

O.OSO0

O.O01O
• 0.1 0.4 O.I; O.ll |.0 t.| t.4

S/R

A-981

l.e l.l l.O l.l 1.4, l.g l.e I.O

SID 63-1135
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N O R T J"J ,_ M E R I C A N A_/J AT I 0 N, I N C. SPACE and I NFORI_iATION SYSTENIS DIVISION

_._,,J IIJl.15 I I/_1. -

HI[AT TRAN._IrER TEST

AP(_LL@

A ( D C TUNN[t. C

pt.tl 8YNBOL

¢(:_e_r|f, URATIC/q 32 mACN NO. I0.t9 I@O.O O

GJtOUP PiO. t24 _'2S.O X

TOTAL I_[I&URE EOOt.5 pSIA ZS5.C)

REYNCt.O$ 14UNOER pER INCH O.ZtOt X ZO @ 2TO.O 0

No* O.03tel LB/_T X SEC zes.o s

TOTAL TEI4PERATUAE J856._0 oEGREE$ RAI_|NE

ANGt.E (_r ATTACK _49.10EGIREI[S

NCOEL ROLLEO tAO °

THIS GItAIm REPRESENTS CONFIGURATIC_I NUiMIER SE, GROUP NUNOIrR 124, SECTION NUt4BER -0

4aJg-t/I

SSI) OOO

|.OOO00

S.W

O. |OOOO M

/

14

O

O.OtOOO

-_.|

A-982

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTE_IS DIVISION

I
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0

O.OSO00

0.O0tl,00

ee we b

HEAT TRAN_F(R TEST

APOLLO

A E D C TUNNEL C

COqiAF'|GUI_ATION 52 MACH NO. IO.t9

TOTAL I_[SSUI_[ 2OOI.S PSIA

REYNCLO$ NUI4_(R P(R |NCM O.2101 X 10 6

MO* 0.031011 LBI_T X $(C

TOTAL TEMP(flATURI£ 1856.60 OEGREIrS RANK|NE

ANGA..E (_r ATTACK 149.10E_i_E(S

I4C)O(L R(_,.LED 180 2

THiS GRAPH R(PRES[NTS CONIrlGURAT|(_4 N_ER SE, GROQP NUI46[R 124, 8[CTION NUI,IBFR -O

O.
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550.0

345 .O

352.5

q

0_

i141/

I

;' II,_,. i_
#

/

0.8 0.4 O.O O.O S.O 1.8 S.4 l.I t.O 8.0 |.8 8.4 |.0

6YNSOL

0

X

4.

O

!

SIR

4111)-Sll

9S7 000

"[I,I
! ! !

I I I I

I I I I
I I I I
I I I I
I I I I
III I

Ili lI !
I !
! !
I I

,,I .I--r"-

IIi
I I I I

I I I I

I I I I
I I I
I I I I

I I I I
III I
IIII

II
I!.0 I.O

A-983

SID 63-1135



N O R T H A M E R I CA N AV I AT I O rq, I N c. SPACE and INFORI'_IATION SYSTE_IS DIVISION

t_EAT TItAl_lrE It TEsT

APOLLO

A E O C TUNNEL C

N.nmm

C(_F|GUItATI_ 5t NACM NO. 10.19

CROUP NO. tt4

TOTAL pNE&$uR[ toot.s psIA
REYNC_t_D$ NUI4[S Iq[R INCH O.2tOt X tO e

ttOS O.O'_'ti8 LB/_T X REC
TOTAL TEMPERATUIR[ tSs6.RO DEGREES RAVIN(

ANGt.E (_r ATTACK l_S.t DEGREES

MCDEL ROLLED 180

Tt4|t DR&ira REPItE$[NTI CONFIGURATIC04 RUMBLER

TAU |¥NB_ TAU SYMBQL

O. 0 eO.O •

ZD.O t 90.0 S

40.0 Z 115.6 •

aO .0 $ 180 .O S

lit @OUP NURSER 1t4, SECTION NUMBER -O

48,D-t$
04S 000

tQ.m

O.SOOO

. ,, :
-1- _.=_-_.__ ....
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NORTH AMERICAN AVIATION, INC.
SPACE and INFOR1MATION SYSTE,'_IS DIVISION

I'tEAT TRAN.1bFER TE:ST

AP(_L.O

AEO¢ TUNNEL C

TAU IYI4aOL
¢(_41r[GURATION 3R NACH I_). tO.ID O. 0

m(_JP NO* rE4 ZO.O t

TOTAL PRESSURE ZOOI.S PE|A .40.0 2
REYkl_.O& NUl411ER PIER INCH O.s*tOt X tO 6 60.0 5

NO* 0.03111 Lll/i_T x 1[C
TOTAL TENPERATUR F I, lISQ.80 0[GREE$ RANK|N[

ANGiL.Ir _ ATTACK 1411.t DEG411rlrS

N(3DEL ROLLED t$O :=

TH|$ GAAI_I REPRESENTS CoI_rI_URAT|_ NUNRER RE, GROUP NUI4BER |Zdl I_[CT|(_d NtJNlirR -0

TAU SYN_.
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NORTH AMERICAN AVIATION, INC.

pNkl ri r_ruTJ • L
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IIIAT TRAIIIF[II TIlT
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CONFIGURATION 31I NACH 140, lO,tl)

GIIC_Ip NO. t15

TOTAL PIIE$1WIU[ IOO0.? pIIA

III[¥N(_DS 14QMBIrR leER INCH O._09G X $ °6

1405 0.03111 LII/I_T X I[C

TOTAL TENP(RATUII[ $11511.i_ O[GiilE[s RANi{.INIE

ANGL Ir (3F A11ACK 147.t OIE_lrlr8
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SPACE and INFOR,'_IATION SYSTENIS DIVISION

P_I BYi460L
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

IQ.N

I'tI[AT TItAI_Ir[R TI[&T

AI_t.LO

A [ OC TUNI_I. C

C(_44flGURATI(_d 32 NACH NO. lO.ll

r_C_JP NO. IZS

• OTAb PRE$SUIR[ sPOOO.7 PI, IA

REYNCI..DS NUNmER I_R INCH O.2091 X IO a

HOe 0.031118 t..ll/_T X IEC

TOTAL TI[NPERATUNar IIISII.IIO OI[GRE[S RANK. IN[

ANGt.[ _ ATTACK I4•.l D[G41[[i

NODEL RC_.LED 180 ¢

Fill SYMBOL
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• O.SOO0

O°OSO0

O.00$O
0,I 0,4 |,I O.l l,ll I,I 1.4 t.l t.l l*O I,I

llJll

11,4 II°II Iioli II,II

A-987

SID 63-I135



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTE_|S DIVISION
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HEAT TRANSFER TEST
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI%IATION SYSTEm, IS DIVISION

t4(AT TllAI_IrER TEiT

alq_.LO

A E O C TUII4(L ¢

II.m

TAU IV 1484_. TAU IV MIK)L

CCIiFIGU•ATICII 38 I_CH _. 10.il (). C) IH_.O 4

$a(_Jp NO. 1IS ZO.O 1 60.0 5

TOTAL P@EllllUllE IIX_.T PIIIA 40.0 2 113.6 T

• (,l_t.0_l. Iq_¢MER Iq[R |NCH 0.,096 X 10" 60.O 5 180.0 •

HOi 0.0311l LI/iltT X IEC
TOTAL TEliPICRATtJli( 16,.60 O(,RE(ll liA,|N(

ANGLE CIr ATTACK 147.1 DIrG_[[$

NCIDEL I_OLLED 16o °

Tt4|i illaPi4 llEPll[&ENTll COl_lrllQiiATICll NUMBER $1, GROUP NUNIIER 1£5, IIECTI(_I NUM61Ell -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEI_IS DIVISION

t .m
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D* Q.I_

$

1,4

O
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IM[AT TIIANIJrER TEST

APCI.LO

A E O C TUNNEL C

TilIII £RIPI¢ REPRE&ENTI COIcFiiI, IRATi(Jl NUIIIEII

C(_ilF'IIUIIATI(_I( |II IIACI'I liO. 10.ll

SIC)UP NO. llS

TOTAL pIIIr||UIR[ 1000.7 PIIA

R[YN_I.O$ NUMBER liqER INCH O.IOll X tO is

14 * 0.03118 LII/i_T X I, irc
0

TOTAL TEMPERAT_ili* IISK.IIO DEGREES RANKIN[

ANf_[ OF ATTACK IATol O[GREE&

MOOI[L R_.'X.LEO _800

Ill GROUP NUI48ER llS, IECTION N¢,JMIER -0

TAU $YNBOL TAU |YMBOL

O. O I_D.O 4
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40.0 Z 115.6 7

I10.0 S 150.0 9
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NORTH AMERICAN AVIATION. INC. SPACE and INF()RI_IATION SYSTEI_IS DIVISION

HI[AT TRANSFl[R •lEST

AiWDt.L@

Al[ D C TUNN(L C

CCNIriGUiIATION 3l[ MACH NO. 10,19

rplt(:X)p NO. ttl
TOTAL PRI[SSURI[ IOO1.0 pSIA
RI[YN(_t..OS NUNBl[R PIER |NCH 0.2092 X 106

HO_ O.0311e LB/_T X Sl[C
TOTAL TI[HPI[RATUR[ 1M_.50 OEGREI[s RANK|NIl

ANG_..I[ Cir AITACK 145.0 DIr_trlrs

W_IEL IqOLLE O II}L1L_

THI S f_i_ApH RI[PRI[SENT$ CONFIGURAT|ON NUMB•JR

iml 8¥NBOL
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NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION
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t4EAT TltAI4_IS'Ell TEST
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TOTAL PliEE&uliiE ZOO$.O PS|A

REYN(:t.DS NQMIER PiER INCH 0.E092 X IO S

HO_ O,O3tS8 LB/_T X SEC

TOTAL TEI4PEliATUlilE tSiIO.SO DEGREES RAI_ZN(
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NORTH AMERICAN AVIATION. INC. SPACE and INFORN{ATION SYSTEMS DIVISION

NEAT _'*NIF[R TEST
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_0 e O.OSSeS UI/_T X SI[C Ze5.O *
TOTAL TENP[llATUIRE SIGO.SO DEGREEs RANKIN[
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NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

)tEAT 11iAN_rEll TlrST

AIICt.LO

A E ID C _L C

T_|& tllAPi4 REPREIENTI C(:_IrliuIIAT|CI4 NUttIER

CoNIrlGUliATI(_ ]1 MCM NO. 10.11
Ill(_p NO. ill

TOTAL Pl[&luit( IOOl.O PIIA

IEYII4Ci.D, IMJI41[, PI[R INCH 0._O92 X _O"

--"0" O.O,tl" LI/_T X ,(C

TOTAL TENieI[RATlUit( tlilO.,O D[GR((I RANKIN(

A_e4.( Cir ATTACK 145.00[Gll[(&

ML-_DEL R%",LLED 2500

ill r,diOQp NUMBER tile IECT|ON NUI4OER -0
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NORTH AMERICAN AVIATION, INC. SPACE and INFORI_,IATION SYSTES, IS DIVISION

TAU IYIIG. TAU IYNI, OI.

CI01GIGIJllITION _ll IMCN NO. lO.tl O. 0 I0.0 4

II,W.AT TllAN&lrLrll TEIT Ill(_P NO. till, Lq).O ! 943.0 S

ANI4.[ Ci r ATTACK 145.O 0(Gll[[I
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NORTH AMERICAN AVIATION, INC.

1313............
v_mla mbli_ll I IrtL

SPACE and INFORMATION SYSTEMS DIVISION

HEAT TIIAN_rlm "II[ST

APOLLO

A E 0 ¢ TI_NEt. ¢

l't41& fAt&pt, I ItEPIttllrNT| CONF|&URAT|ON IAlill[ll

C¢_lrlf_llATlOM 32 I_CH NO, lO.ll)
_OUP NO. ltl

TOTAL. IqtlraaUItl¢ 8OOt.O PS|A

aEv_.os Mum_ _: XNCNo.eo*e x :o*
_o* o.o3zso _IFT x stc
TOTAL. T[NIDIL'IIATUIIE 1100.50 O(GR[[II IIAI_ilE

AN4t.E _ ATTACK _4S.O Ol[fAEEI

wa,.'OEL ROLLED _LO0O
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TAU |VMm_l. TAU lIVl41CL,
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